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1.0 INTRODUCTION

On July 14, 1998, Refined Metals Co:por'aﬁon (RMC) entered into a Consent. Decree with the
Indiana Department of Environmental Management (IDEM) and the United States Environmental
Protection Agency (EPA) to settle complaints against RMC by IDEM and EPA regarding cértain
environmental matters at the RMC Facility located at 3700 Arlington Avenue, Beech Grove, Indiana
(the “Site™.) Section VI, Patagraph 37 of the Consent Decree requires that RMC close the onsite
surface impoundment in accordance with the requirements of 40 C.F.R. Part 265, Subparts F and G,
and 329 IAC 3.1-10-1(8). Among other things, these regulations require that, for the surface
impoundtnent, a groundwater monitoring program must be in place to determine the surface
impoundment’s impact to groundwater. This Sampling and Analysis Plan (SAP) for Groundwater
Monitoring _(a.k.,#., Groundwater Sampling Plan) specifies how groundwater in the vicinity of the
. Surface Impoundment will be mornitored to meet this requirement. Site wide groundiwater
monitoring has been performed as part of the RCRA Facility . Investigation which is being
implemented through the EPA. |
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2.0 SITE HISTORY
2.1 GENERAL SITE DESCRIPTION

The Site was the location of secondary lead smelting operations from 1968 through 1995. The
location of the Site is shown on Figure 2-1. The Site ceased normal operations on December 31,
1995. The Site, as shown on Figure 2-2, covers approximately 24 acres which includes
approximately 10 acres where smelting operations occurred. The remainder of the Site consists of
areas of lawn and woods. The former smelt;ar area contains several structures identified as the
Battery Breaker, Material Storage and Furnace, Refining, Waste Water Treatment/Filter Press, and
Office Buildings. Other smaller structures exist including a vehicle maintenance building,
baghouses, and pump houses. '

At this time, the Site is idle except for the storm water treatment system, which remains in operation
to collect and treat storm water runoff from the lined lagoon and other site areas. The indoor and

outdoor waste piles have been removed.

22  OPERATIONAL HISTORY

2.2.1 Operations

During its operating life, the facility handled materials, which were classified as hazardons materials
or hazardous wastes under the Resource Conservation and Recovery Act (RCRA). These ptimarily
consisted of lead bearifig materials that were processed for lead recovery. In accordance with the
requirements of RCRA, the facility completed and submitted a RCRA permit applicdtion. On
November 19, 1980 the facility was granted approval to operate indoor and outdoor hazardous waste
piles under Interim Status. Facility documents also identify a lined lagoon; however, it does not

TS SPS 12e 2-1
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appear to have been included on the Facility Part A Permit Application until after 1991, The lagoon

was, and still is used, to collect facility storm water runoff.
2..2.2 Smelting

The facility was constructed as a secondary lead smelter to recycle lead-acid batteries and other lead
bearing wastes. Auto batteries constituted 90 percent of the materials recycled, and the remainder
was Waste material from battery manufacturers and other lead scrap. Prior to 1984, battery crushing
was pe'rformed off-site at other commercial facilities. In 1984, the battery breaker was constructed
ohssite: The batteries were fed into the battery crusher where the tops of the batteries were sawed off
and the sulfuric acid was collected in a sump and transferred into a stainless steel tank that drained to
the wastewater treatment system. The battery casings and their contents were tiumbled and crushed.
Lead plates and other lead parts were separated and transported to waste piles to be later fed into the
fumnace. The battery casings were shredded and separated into plastic and ebonite in a flotation tank.
The plastic was blown into a trailer for sale to an offsite recycler. Ebon‘i’té casings were placed ina
separate waste pile and then fed into the blast furnace as a supplemental fuel.

2.2.3 Refining

Molten lead from the blast furnace was tapped from the bottom of the furnace to kettles in the
zidjaéent refining and cé_sting'area. In the kettles, the molten lead was tested to determine its quality.
Antimony and tin were either added or removed to create the required lead type and quality.
Removal of antimoriy and tin was performed by adding sodium hydroxide or through oxidation. If
the lead contained excess copper it was removed through the addition of’ red phosphorus. The excess
a_inﬁmony, tin, copper, and other impurities formed as dross on top of the molten lead and were
removed through skimming. The dross was returned to the blast furnace. The refined lead was
typically cast into 60-pound bars that were cooled, extracted and stacked for shipment off-site.

oo 22
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3.0 SITE SETTING
31 PHYSICAL SETTING

The Site is located in the White River Drainage Basin. The Site is situated on a minor local
topographic high with a surface elevation of approximately 845 feet above mean sealevel (msl). The
surface elevation slopes gently to the southeast toward Sloan Ditch, and the northwestern perimeter
of the Site slopes to the northwest toward the intermittent headwaters of Beech Creek. Surface water
from within the former manufacturing areas of the Site is collected in the storm water management
basin and is treated and discharged to the municipal sewer system.

Prior to construction of the present-day storm water collection and control system, surfice water
ﬁ'om the northern portion of the facility flowed to the intermittent stream that flows northwestto the
headwaters of Beech Creek. Surface water from other areas on the Siite histotically flowed to the
sé.me- location &s the present-day (geomembrane lined) storm water basin, which was reportedly |
concrete lined. Water collected in this impoundment either evaporated, or when full, overflowed toa
drainage ditch that flowed off-site to the east and then to the south, eventually discharging to Sloan
Ditch. Sloan Ditch flows 0.6 mile west-southwest to Churchman Creek, which flows to the west 0.9
mhile and discharges to Beech Creek. Beech Creek flows 1.2 miles to the southwest to Lick Creek,
 which then flows 7 miles to the White River. | |

32 REGIONAL GEOLOGY AND HYDROGEOLOGY

The surficial geology of Marion County is glacial till (Tipton Till Plain) consisting of yellowish-gray,
bluish-gray, or gray sand or silt with some clay and pebbles and scattered cobblés and boulders. The
drift cover in Marion County is believed to be composed of three drift sheeéts resulting from the
Kansan, Illinoian, and Wisconsin glaciations. Till thicknesses range from leés than 15 feet to greater

3-1
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than 400 feet, The Site is underlain by approximately 200 feet of unconsolidated material. Bedrock

is encountered at an elevation of approximately 640 feet mean sea level (on the order of 200 feet

bgs), and consists of middle Devonian-aged dolomitic limestones. The limestones consist primarily

of the Geneva Dolomite and the Jefferson Limestone. The Geneva Dolomite is a light gray totan

and buff to chocolate brown dolomite that contains white crystalline calcite masses. The

Jeffersonville Liiestone is a pure limestone in the upper po_'rtioﬁ of the formation, and is laminated

with organic material in the lower portion. The organic laminae are more argillaceous than the

coralline zone (Harrison, 1963). Meyer, 1975 indicates that shale is present beneath the glacial till

and overlying the limestones. Additional detail on the shale unit is not provided by Meyer. The

regional dip is to the southwest so that progressively younger formations are encountered below the
till plain to the southwest.

Regionally, groundwater is encountered in un-named sand and gravel beds overlying the bedrock, the
Jefferson Limestone and Geneva Dolomite; and the Niagaran Limestones (Harrison, '1_963). The
sand and gravel glacial outwash that coincides with the courses of the White River and Fall Creek is
the aquifer of greatest economi¢ importance in Marion County. The location of this aquifer generally
coincides with the glacial melt water and outwash de’poéits along the major streams. Fall Creek
enters White River upstream of the Site. The White River sand and gravel aquifer is located
approximately 5.3 miles west of the Site. The sand and gravel aquifer is unconfined and flows

sand, sand and gravel, and gravel by Meyer, 1975 and is as follows:

Sand 40 ft/day
Sand and Gravel 240 ft/day
Gravel 415 ft/day
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The Liydraulic conductivity of the silt and clay was determined to be too low for reporting purposes

by Meyer. Specific capacity and lithologic information used in Meyer’s hydraulic conductivity
calculations of the sand and gravel glacial outwash deposits were obtained from drillers’ records.

It is noted by Meyer that three thin, areally discontinuous, shieet-like deposits of sand and gravel in

to be semi-confined. Meyer also notes that large areas of silt and clay often separate one area of an

aquifer from another. The elevation of the uppermost semi-confined aquifer beneath the Site was

estimated to be approximately 720 ft msl (approximately 120 feet bgs) and is overlain by deposits of

varying thickness of silt and clay. Groundwater flow in the uppermost regional semi-confined

- aquifet is to the northwest. The middle regional semi-confined aquifer is not mapped beneath the

| Site because an'aquita.rd (clay unit) is mapped in the area. The elevation of the lower regioﬁal semi-

confined aquifer beneath the Site is approximately 660 ft msl (180 ft bgs) and flow is to the

southeast, o

The average daily industrial and mumicipal groundwater pumpage for Marion County is 28.95
million gallons per day (mgpd). Less than 20 percent of the industrial/municipal pumpage is from
the bedrock. Also, less than 20 percent of the total pumpage is obtained outside the unconfined
glacial-outwash aquifer which occurs only along the White River and Fall Créek and is located at
least 5.3 miles west of the Site. The major centers of groundwater pumpage occurred -within
approximately one mile of a major stream. The estimated total domestic groundwater pumpage is
9.0 to 11.0 mgpd (Meyer 1975).

3.3  SITE SPECIFIC GEOLOGY AND HYDROGEOLOGY

Based on results of the RFI activities, the surficial geology at the Site is consistent with the regional
geology described in Section 3.2. Various portions of the Site have been altered due to plant

operation activities. Several topographic high mounds in the wooded area northeast of the
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manufacturing area and adjacent to the intermittent streati/stormwater drainage ditch are believed to

be fill material from on-site construction activities. Similaily, paved areas and areas below the
structures on-site have been filled with gravel of thicknesses ranging from 6 to 12 inches.

Four deep borings identified as MW-1D, MW-2D, MW-3D and MW-6D were advanced on-site to
depths ranging from 110 feet to 130 feet bgs during the Phase I RFI to characterize subsurface
conditions. Borings MW-2D and MW-6D were subsequently converted into monitoring wells as
discussed below. The logs for these four deep borings are attached in Appendix A. Stratigraphy
typically varies from clayey silt to sandy silt, occasionally grading mto a clay or sand. When
encountered, zones of clay or sand were generally thin and laterally discontinuous. The only notable
exception was a clay layer encouitered in all four deep borings that ranged in thickness from 7 to 12
feet at depths between 50 and 60 feet below ground surface (bgs). A second clay zone was
_encountered in each of the deep borings at depths typically between 90 and 100 bgs. The thickness
of the till plain beneath the Site s at least 110 to 130 feet as bedrock was not encountered in any of
the deep borings. |

Shaﬂow groundwater énicountered at the Site is believed to represent a local perched zone of
saturation in. sand layers within the glacial till. AGC reviewed the logs of the four deep and six
shallow borings advanced during the RFI and CMS, and the five shallow boring logs advanced prior
to installation of site monitoring wells MW-1 through MW-5 in 1991 (see Appendix A), The boring
logs indicate that the sand layers vary in thickness and elevation throughout the Site. The
piezometric surface for the shallow on-site wells for three sampling events is provided as Figures 3-1
(September, 2001), 3-2 (December, 2001) and 3-3 (October, 2003). As show, groundwater flow in
the shallow on-site wells appears to be to the southeast beneath the former manufacturing areas (an
area covered with buildings and pavement) and towards the east-northeast beneath the areas north of
the former manufacturing area. The piezometric surface for the shallow perched groundwater on-site

s - 3-4
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is less than 5 feet bgs. Southeast of the former manufacturing area, shallow groundwater flow heads

. due south. ‘The change in flow appeats to be the fesult of greater amounts of infiltration occurring in

the poorly drained grass areas between Arlington Avenue and the former manufacturing area. The
area in the general vicisiity of MW-11 will typically have standing water.

Boring logs for the deep borings on-site indicate that a substantial thickness of silt and clay is
deposited below the shallow zone of saturation. The deep wells completed on-site for the Phase I
~ RFI(MW-2D and MW-6D) were set in a middle perched zone located 75 to 85 feet below grade. It
should be noted that these borings were advanced to 110 and 123 feet below grade. The other two
deep borings (MW-1D and MW-3D) did not enicouinter a distinct middle perched zone, although both
borings were advanced to a final depth of 130 feet bgs, as specified in the Phase I RFI Work Plan.
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4,0 SUMMARY OF PREVIOUS GROUNDWATER SAMPLING

41 GENERAL

Two groundwater sampling events were performed as part of the Phase I RFI. The wellé sampled
during the Phase I RFI included five original wells, MW-1 through 5, screened in the shallow
perched zone, one shallow well, MW-6, and two deeper wells screened in the middle perched zone,
MW-2D and MW-6D. Groundwater samples from both events were analyzed for 8§ RCRA metals
and antimony. The fifst groundwater sampling event (September 1999) also included laboratory
analysis for 1,1,1-Trichloroethane, tetrachloroethene, benzene, toluene and ethylbenzene.
Subsequent VOC analysis was not required because all results were below the 1 pg/L limit of

quantitation. Results of the VOC analysis are provided on Table 4-16.

Two additional rounds of groundwater sampling were performed during Phase IT RFI investigation
activities which also included the installation of three additional shallow wells, MW-7, 8,and 9. A
fifth groundwater sampling event was performed during October 2003, which also included the |
installation of two more shallow wells, MW-10 and 11. The sampling results are provided in Tables
4-1 through 4-14. Groundwater samples from the third through fifth sampling events were analyzed
for the 8 RCRA metals and antimony. A Surface Impoundment specific groundwater sampling event
was performed in April 2005 which also included the installation of MW-12. The April 2005
samples were analyzed for the 8 RCRA metals and antimony. Table 4-15 provides a summary of
previous sample results for well MW-12. '
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42 SUMMARY OF INORGANIC GROUNDWATER SAMPLING RESULTS

This summary of groundwater sampling results includes all of the inorganic analytical results for
groundwater samples collected from the Surface Impoundment wells since the beginning of theRFI
The proposed Surféce Impoundment wells are MW-5, MW-6S (a.k.a. MW-6SR), MW-9
(upgradient) aid MW-12. As shown, this includes the results of up to six sampling events. The

results may be summarized as follows:
Antimony

Antimony analysis was performed on 12 filtered and 17 unfiltered samples from wells monitoring
the shallow perched groundwater zone. The method detection limit (MDL) for analysis established
int the RFT Work Plan was 10 g/l for all sampling events except the April 2005 event when the
MDL was 1 jig/l. Antimony was never detected at or above the MDL. The Region IX Preliminary
Remediation Goal (PRG) for tap water is 15 pg/l. The IDEM default value for residential
groundwater is 6 pg/l. Because all 'th'e values were non-detect no statistical evaluation was
- performed. '

Arsenic analysis was performed on 12 filtered and 17 unfiltered samples from wells monitoring the
shallow perched groundwater zone. The method detection limit for all analysis was 1.0 pg/l.
Arsenic was detected in neariy evety sample analyzed, including the well designated as the
upgradient well (MW-9.) The Region IX Preliminary Remediation Goal (PRG) for arsenic in tap
water is 0.045pug/l. The IDEM default valie for arsenic in residential groundwater is 50 pg/l. A
statistical evaluation of arsenic using Student’s t-test at a level of freedom of 0.01 determined that

rerc I 42
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there is no statistical difference between the upgradient and downgradierit wells. Additionally, no
results exceed the IDEM RISC Residential Default value of 50 mg/l.

Lead

Lead analys1s was performed on 12 filtered and 17 unfiltered samples from wells monitoring the
shallow perched groundwater zone. The method detection limit for lead analysis was 1.0 ug/l. Lead
was detected in 10 of the 17 unfiltered samples and 1 of the 12 filtered samples. The IDEM default
value for lead in residential groundwater is 15 pg/l. One unfiltered sample (MW-6 September 1999)
exceeded 15 pg/l with a result of 21 pg/l. Well MW-6 was feconstructed following the December
1999 sampling event because of low yield that prevented the use of low flow sampling techniques,
The highest observed total lead value since reconstruction is 2.7 pg/l. USEPA Region IX does not
list:-a.PRG for lead in tap water. A statistical evaluation of lead was performed using Student’s t-test
" at a level of freedom of 0.01. That evaluation determined that there is no"étaﬁsﬁcal difference
between the upgradient and downgradient wells. A copy of the statistical analysis is provided as

Appendix C.
ther Metals

Other metals analyzed during the RFI groundwater sampling were cadmium, barium, chromium,
mercury, selenium, and silver. No exceedances of the corresponding values under the IDEM default
residential or Region IX tap water PRGs were observed for these compounds. Additionally, the
statistical evaluation deteimined that there is no significant difference between upgradient and
downgradient wells.
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5.0 SAMPLING RATIONALE

Under this plan, RMC proposes to collect and analyze samples from four (4) shallow groundwater

monitoring wells. The groundwater monitoring wells to be sampled will be MW-9, MW-6SR and

the monitoring. Groundwater monitoring wells MW-6SR, 5 and 12 will be considered

downgradient. Groundwater monitoring well MW-12 is located at the toe of slope along the south

side of the lagoon west of groundwater monitoring well MW-6SR as shown on Figure 2-2.

Groundwater monitoring well MW.-5 is being retained as a downgradient well because of its

proximity to the lagoon and because the susceptibility of MW-5 to seasonal fluctuations in the

perched groundwater zone is not known. Synoptic water levels will be collected during each

sampling event from all Site groundwater monitoring wells (MW-1, MW-2, MW-2D, MW-3, MW-
4, MW-5, MW-6D, MW-6SR, MW-7, MW-8, MW-9, MW-10, MW-11 and MW-12) at the Site.

The fom'selected groundwater monitoring wells will be sampled once per calendar quarter (i.e.,
January through March, April through June, July through September, and October through
December) during the first year and semi-annually (approximately once every six months) thereafter,
until completion of closure activities. Samples will be submitted to Tri-Matrix Laboratories (Grand
Rapids, Michigan) and analyzed for antimony, arsenic, and lead (these are the only compounds -
encountered during previous sampling events at or above the IDEM residential groundwater default
‘value or thie USEPA Region IX PRG). In addition, the analysis of water quality parameters as
" defined under 40 CFR 265.92 will include chloride, iron, sodium and sulfate. Total organic carbon
(TOC) and total organic halogen (TOH) will not be analyzed as part of the water quality analysis. A
detailed evaluation of VOCs potentially used at the faci_li,ty in the past was performed as part of the
RFI. This evaluation include review of hazardous waste manifest reports, Form R reports, Tier Il
reports , RCRA irispection reports, RCRA permit applications, environmental risk assessments, and
employee interviews. Based on this eva'lulatidn, Exide and EPA agreed to a limited number of VOCs
o . o 5.1
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that might be present based on historic operations. These VOCS included -l,1,1-trich10roeﬂ1ane,
tetrachlorethene, benzene, toluene, and ethylbenzene. During the RFI, all monitoring wells were
sampled for these VOCs and none were detected. Therefore, analysis for any VOCs is not
warranted. Sampling equipment and method procedures are present in Section 6.0 and in Appendix.
B. Sample analysis methods are present in Section 7.0 and the QAPP. All sampling methods and
analysis will be performed in accordance with the protocol and quality assurance procedures
described in the the QAPP. Analysis will include filtered and unfiltered samples to allow
clasification and understanding of contribution by suspended solids (un-filtered results minus filtered -
results) versus actual water quality (filtered results).

Analytical data packages will be reviewed and validated by an AGC data validator as described in

the QAPP. The validated results will be analyzed as described in Section 7.4, On or before March 1
of every yeat, the results of the sampling for the previous year will be submitted to the IDEM in an

Annual Groundwater Assessment Report both in a paper and electronic format. The results will

include a groundwater contour map for depth to water measurements taken at the time of sampling, a
" table of results spécific to the sampling event, and a summary table on a well by well basis.

As described in Section 7.4, comparisons of upgradient and downgradient resuits will be performed
using Student’s t-test at the 0.01 level of significance over initial background. As discussed in
Section 4.0, the statistical evaluation performed during preparation of this plan indicated no.
significant difference between the upgradient and downgradient wells. A copy of the statistical
evaluation is provided in Appendix C. Section 7.4.2 describes what measures will be taken ifa
statistically si"gniﬁc.ant result is identified.




Refined Metals Corporation
Beech Grove, Indiana
Groundwater Monitoring Plan
Reévised: January 26, 2006

6.0 SAMPLING EQUIPMENT AND PROCEDURES
6.1 SAMPLING EQUIPMENT

The following section outlines the sampling equipment required for the groundwater sampling at the
Site. In addition to the itemized groundwater sampling equipment, a copy of this SAP for
Groundwater Monitoring shall be present at the well head when sampling is performed.

The following eéquipment will be used for the groundwater monitoring wells sampling;

. Low-flow bladder pump and control box;
e Flowthroughcell;

. - Generator and/or nitrogen tank;

) Laboratory supplied containers for the collection of metals samples;
. Ice cooler for sample storage and transport; _
. Ice; | |
e pHftemperature meter;

o - Conductivity meter;

. Depth to water meter;

o Interface probe;

. Teflon® tubing; and,

. Disposable bailers.
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62 GROUNDWATER SAMPLING PROCEDURES

The following sections describe groundwater sampling procedures. The groundwater monitoring
well sampling is co‘mpjrised of synoptic water level measurements, field analysis, well purge
techniques, sample collection, and decontamination procedures as described in more detail below.
Groundwater sampling will begin at MW-9, the designated up-gradient monitoring well, then
proceed to the next selected well with the lowest historical total metal concentration.

6.2.1 Synoptic Water Levels

Prior to all groundwater sampling events, depth-to-water will be measured in each well (MW-1,
MW-2, MW-2D, MW-3, MW-4, MW-5, MW-6, MW-6SR, MW-7, MW-8, MW-9, MW-10, MW-11
and MW-12) using an electronic water level indicator. The synoptic measurements will include the
measurement of water levels and well depths in the monitoring wells in as short a time frame as
possible to detertine the piezometric surface across the Site. The field personne] will measure the
water levels in the wells to the nearest 0.01 foot using the surveyed point at the top of the inner well
casing for reference. Measurements will be repeated at each well until two consecutive readings are
within 0.01 feet. Total depths will also be measured in each well after (to avoid suspension of settled
solids) each sampling event to evaluate whether any silting of the well has occurred between
sampli'_ng'. rounds. Water levels measurements will be collected following IDEM Guidance
Documents titled for Collecting Static Water Level Measurements and Developing Ground Water
Fiow Maps.

6.22 Field Analyses

Field measurements that will be performed during well purging will include pH, specific
conductivity, temperature; oxidation/reduction potential (ORP), dissolved oxygen (DO), and

1900t O M o 6-2
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turbidity. Measurements will be collected by inserting the appropriate probe in a closed non-
dedicated plastic container (flow-through-cell) that is rinsed with deionized water ptior to purging
the well. Turbidity samples will be collected from the flow through cell outflow.

Calibration of the instruments will be completed at the beginning of each sampling day, checked in

the middle of the day, and as otherwise necessary based on the functioning of the meters and
equipment. Each meter will be field calibrated in accordance with the manufacturer’ ] speciﬁc'atioﬂs
and appropriate calibration solutions. All calibrations will be recorded in the field log. Field

calibration procedures at a minimum will include the following:

Calibration of the field instruments will be performed by trained technicians priorto
the mobilization of equipment to the Site. All the instruments will be calibrated as
specified by the manufactirer. Standard solutions will also be checked to determine
stability and operating conditions. All results of field calibrations and measurements
will be maintained in bound field logbooks at least daily when the instrument is in
use. The recorded calibration information will include date and time of calibration
results.

pH meters will be calibrated according to the manufacturer’s instructions prior to
each use and will, at a minimum, consist of two standard buffer solutions (pH 4, 7, or
10) obtained from chemical supply houses. The pH values of the buffers will be
compensated for the temperature at which the pH sample is measured. Verification
checks will be completed at least once per day using a standard solution. The
verification check results must agree within +0.05 pH standard units or re-
calibrations will be performed.
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All tempéi.'atu're. measurements will be measured using a field ther_mdmeter and
recorded to + 0.2°C.

Dissolved oxygen meters will be calibrated to ambient air conditions.

Specific conductance meters will be calibrated prior to each us_é. using a potassiuti
chloride solution (1,000 pmhos) prepared by a qualified laboratory or cheinical
supplier. ' |

Turbidity metets will be calibrated daily prior to use by a minimum of two standards
of known turbidity as prepared by the manufacturer of the instrument. These
solutions should bracket the levels found in the groundwater.

Oxidation — reduction potential probes will be checked against standard solutions (at
least one) prepared by a qualified laboratory or chemical s‘upplie'r;. |

All calibration procedures performed will be documented in the field logbook and will inclide the
date and time of calibration, name of the person performing the calibration, réferen_ce. standards used
and instrient readings. If equipment fails calibration or equipment malfunction is noted during

calibration or use, the equipment will be tagged and removed from service.

6.2.3 Purging Procedures

Sampling procedures will include water level measurements, calculation of well volumes, purging,
and sampling activities. The following step-by-step procedures are in adherence to the EPA Region

IX groundwater sampling protocols for low flow pump purging and sampling, which are based upon

i G
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the method of Puls and Barcelona (EPA/S40/S-9S/504)L~ If a bladder pump cannot be inserted into a

well due to bent riser piping, then a peristaltic pump will be used.
Step 1 Measure depth-to-water of every well at..the- Site.
Step 2 Calculate one well volume of the screened or open interval.
Step 3 Lower the low-flow pump to the mid-:péin_t of the screened interval.
~ Step 4 Calibrate meters.

Step 5 Begin to purge well. USEPA recommends a purge rate of 200 to 300
milliliters/minute (ml/min). The purge rate should not excéed the recharge rate (i.e.,
less than 0.3 feet of draw down fromi the static water level).

Step 6 Measure purging parameters at a minimum of one per well volume or every 3 to 5
minutes. Measurements will be collected via flow through cell for pH, temperature,
specific conductivity, ORP, and DO. Turbidity will also be measured at the outflow
of the flow through cell at every 3 to 5 minutes. All measurements will be recorded -
in the field logbook. '

Step 7 After conductivity and temperature have stabilized to within 3% over three readings,
pH readings differ < 0.1 standard pH units, ORP readings differ within 10 mV, and
turbidity measurements differ within + 10%, sampling can begin after the flow-
through cell is disconnected.
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Step 8 Using the well purging pump; the flow rate will be reduced to 100 ml/min and the

urifiltered sample will be collected out of the discharge line. The date and time of the
sample collection will be recorded in the field logbook. '

Step 9 Using the well purging pump, the flow rate will remain at 100 ml/mir and a
disposable 0.45 micron in-line filter will be place at the discharge line. The filtered
sampled collected at the discharge end of the in-line filter. The date and time of the
sample collection will be recorded in the field logbook. Filtering the samples in-line,
as proposed, with disposable filters will reduce sample agitaﬁqn, exposure to the

atmosphere, and decontamination concerns.

Step 10 Following groundwater sample collection, measure depth-to-bottom of every well at
Site.

 Purge water will be collected and containerized in a drum. The pump and sampling equipiment will
be decontaminated before and between each well. '

6.2.4 Sample Collection

. Groundwater samples will be collected using the low flow pump or peristalﬁc pump and tubing ata
rate of 100 ml/min with the flow-through cell disconnected. Groundwater will be collected directly
into laboratory prepared bottles. As per the QAPP Table 4-1, filtered groundwater samples will be
collected in two-liter HDPE bottles that are preserved with nitric acid to a pH value of less than 2
standard units. Unfiltered samples will also be collected in two-liter HDPE bottles with no
preservation. Immediately following sample collection and labelmg of bottle, the sample will be

placed in an 1ce cooler to maintain sample at 4° C.
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The pump will be disassembled and components will be decontaminated in the following mannei:

. Alconox and water wash;
. Potable water rinse; '
. Nitric acid rinse (10% solution);

o Distilled water rinse; and,
. Air dry and store pump in plastic.

To prevent possible contamin_aﬁon from sampling equipment, all non-dedicated samplirig devices.
will be decontaminated. Non-dedicated equipment is the low ﬂoW pump. Sampﬁng.éqmpment will
be constructed of inert material (e.g., stainless, Teﬂon"). For non-dedicated equipment, field
decontamination will be performed prior to its initial use, between MpIMg locations and between
actual samples when more than one sample is to be collected at a given location. Decontamination is
not requn'ed when subsequent use of decontaminated equipment will be documented in a field
logbook.- Allnon-dedicated sampling equipment will be decontaminated according to the following
procedure: ' '

1. Wash equipment thoroughly with a low phosphate detefgeﬁt (Alconox) and water
‘using a brush to remove any particulate matter or surface film.

2. Rinse equipment with distilled water.
3. Rinse with diluted metric acid (10%N).
4, Triple rinse with distilled water.

5. Air dry equipment.
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6. Wrap equipment in a clean plastic sleeve or in aluminum foil if not used
immediately.

Spent nitric acid will be contained in bucket and placed in drums. After the groundwater sampling
activities are complete, the containerized decontamination water will be sampled and disposed of

properly off-site.
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7.0 SAMPLE HANDLING AND ANALYSIS

All sample bottles will be identified by the use of sample labels with the sample identification. Each
‘sample label will be filled otit by the sampler to avoid any possibility of sample misidentification and
attached to the sample container. Indelible ink shall be used to complete the sample Iabels. Each
sample label Will be labeled at the time of collection with, at a minimum, the following information;

e Sample identification;
. Initials of the sample collector;

. Time and date of the sample collection;
. Site name and location number (if any);

o Réq_ueSted analyses;
) Any preservative added or field preparation performed; and, -

e Sample designation if this sample is a quality assurance sample.
“Each member of the saftipling team will use a new pair of gloves at each sample location.

The field sampler will maintain custody of thie samples following the procedures outlined in the
fqllowi_gg secﬁon; until the samples are properly relinquished to the laboratory ot & cominoti carrier
~ for delivery to the laboratory. Once at the laboratory, each. sample will be assighed a unique
laboratory identification number that will be used for analysis assignment, sample tracking, and data. |
reporting while the samples are at the laboratory. - |

7.1 °SAMPLE CUSTODY/SAMPLE CONTROL

A sample is physical evidence collected from the Site. Due to the evidentiary nature of the data
generated from sampling, saﬁlple custody must be traceable from the time the empty sample
- - 711
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containers are prepared by the laboratory through the reporting of the results of the analyses.

Therefore, sample control procedures have been established to ensure sample integrity. All sample

containers and samples will be maintained under strict custody procedures throughout the

investigation. Sample custody is addressed in three parts: field sample collection, laboratory
* analysis, and findl evidence files.

A sample, sample container, or evidence file will be considered under custody if:

) An item is in the actual possession of the p‘er_éon; or
e The item is in the view of the person, after being in actual possession of the person;
. . or . o
. The item was in the person’s actual physical possession biit is now locked up or
sealed in a tarhper-proof manner; or - '

) The itein is placed in a designated secured restricted area.

7.1.1 Field Custody Procedures

The field personnel in charge of collecting the samples will maintain 6ustody of the samples
collected. The field personnel will be responsible for documenting each sample transfer and
maintaining custody of all samples until they are shipped to the laboratory or archived, All samples
will be stored on ice and shipped to the laboratory in iced coolers.

7.1.2 Field Data Dogumenta‘tion/Field Logs

A system of logging all pertinent data collected during sampling operations will be maintained using
a dedicated field logbook(s). Each page will be numbered, dated and initialed by the person making
" the entry. All entries will be made in indelible ink. Incorrect entries will be crossed out with a single
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line and vérified with the recorder’s initials. Atthe completion ofthe day, if a page is not corplete,
a diagonal line will be drawn through the remainder of the page with the recorder’s s1gnature atthe
bottom.

All sample locations will be recorded and referenced to the site map so that each location is
permanently established. Samples will be tagged with all pettinent sité information at the time of
sampling. -Pértinent site information to be supplied in the field logbook for each task is listed below:

. Sig'néturé of recorder;
o Neme &nd location of sample (i.e:, EA, monitoring well, etc. ),
* Date and time of arrival and departure;

e Names of all personnel on-site and their affiliation;
o Purpose of the visit/description of the field 'activit_'y;'
. All field instruments used, date and time of calibration and calibration checks,

method of calibration, and standards used;
e All field measurement results;

o. - Date, time, and location of all sampling;
) Method of sample collection; _

e Any factors which could affect sample integrity;

e«  Nameof samPler(s);
) Sample identification, sample description, and sample preservation;

e  Documentation of all conversations with the client, agency personnel, field decisions
_ and approval; and, . '
. Weather conditions.
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Field logbooks sheuld contain only factual information entered as real-time notes, which will enable

the user to recreate events on-site. In addition, chain-of-custody records will be prepared and kept as
part of the field records.

7.1.3  Chain-of-Custody Procedures
The following chain-of-custody procedures will be used for this project:

* ' New, certified cléan sample contajhejs will be prepared and relinquished by the
laboratory on a chain-of-custody record. The chain-of-custody record will be kept as
part of the permanent record. '

. Any transfer of custody of containers of samples will be noted on a chain-of-custody

record.
. Each sample collected for the event will be entered on the chain-of-custody record.

. The chain-of-custody will be completed as soon as possible after sample collection.
The following information must be supplied to complete the chain-of-custody record:

- Site specific project name and number;

- Signature of sampler(s);

- For each sample, sampling station number, date and time (military is
preferred) of collection, gtab or composite sample designation, and a brief
description of the type of sample and sampling location;

- Number of s‘amplé containers per each sample location;
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- Analysis requifed;
- Type of preservative;

- Signatures of individuals involved in sample transfer (j.e., relinquishing and
accepting samples). Individuals receiving the samples shall sign, date, and
note the time they received the samples/cooler on the record; and,

- Type of carrier service.

The original chain-of-custody record will accompany the sample containers during transport to
document their custody. ' '

. I custody is relinquished through a common carrier for delivery to the laboratory, the -
following protocol will be followed:

- In the space for the sample receiver, the name of the common cartier and the
date relinquished will be written. In addition, if known, the tracking number
will be included on the chain-of-custody record. |

- The original completed chain-of-custody record will be placed inside the
shipping ﬁackage; and,

- The shipping package will be sealed with tape and custody seals affixed. The
seals will be placed on the package in such a manner that the package cannot
be opened without breaking the seals. The seals will serve to document that
the shipping container was not opened during the shipment through the

common parcel] carrier.
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7.1.4 Sample Shipment Procedures

At the end of each sampling day, all samples for chernical analysis will be packaged in shipping
containers for shipment to the analytical laboratory using the following steps:

10.
11.

12.

Check each sample bottle for a properly completed sample identification label.
Place the sample bottles ffom each location in separate plastic bags, and then sesl.
Ship the samples in a large capacity (waterproof metal or plastic) cooler, or specific
laboratory prepared SMpiershipping container. Place packing material on the bottom
of the cooler t_o_ﬁre‘ven_t sample bottle breakage.

Place the sample bottles in the shipping container in a manner such that they do not

touch and will not touch during shipment. Secure with packing material as needed to
fill void space. .

Maintain all samples at 4°C +2°C during shipment. Use ice to cool the samples.
Place the original chain-of-custody record in a plastic bag, seal, and tape it to the
inside of the shipping container lid. , '
Retain the pink copy of the chain-of-custody for the AGC QA Manager.

Tape the cooler drain shut. Tape the cooler or shipping container closed at a
minimum of two locations.

Place two signed and dated custody seals across each edge of the shipping container.
Attach the completed shipping label to the top of the shipping container.
Relinquish the cooler to the courier with the required signed and dated
handbill/waybill.

Retain receipt of the handbill/waybill as part of the permanent documentation.
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If the sample coolers are not shipped but instead picked—up by the laboratory courier, step number 6

and 12 will be omitted and the chain-of-custody will be handed to and signed by the laboratory

coutier, The pink copy of the cha.m-of-custody will be maintained by the sampler and submitted to
the AGC QA Manager.

72  QUALITY ASSURANCE/QUALITY CONTROL SAMPLING

To evaluate if field or laboratory conditions may be impacting analytical samples, equipment blanks,
matrix spike and field duplicate samples will be collected according to the following paragraphs and

' the QAPP (Appendix A).

Equipment Eqmpment blanks will be collected to ensure that the samphng equipment is
clean and that the potentxal for cross-contamination has been minimized. One equipment blank will
be collected per day or for every ten (10) samples per day (whichever is more frequent) when
sampling equipment is decontaminated. The equipment blank will be collected by pouring ultra-pure
deionized watér (laboratory grade) into the decontaminated sampling equipment (e.g., low flow
bladder pump or stainless steel pan) and then transferring the rinsate from the equipment into the
appropriaté samplé containefs. The equip'ment blank will be analyzed for the identical parameters as

the samples.

Matrix Spike Samples — Site specific MS samples will be submitted to the laboratory for quality
control checks. The samples will be collected at the frequency of one MS for every ten (10) samples.
These MS quality control (QC) samples will allow for the accuracy to be determined by the recovety
rates of the compounds. The MS sample aliquots will be acquired for each matrix by providing
triple the necessary sample volume for the location selected. |
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Field Duplicate Samples — A blind field duplicate sample will be collected to allow for the
determination of sampling precision of the sampler and the analytical laboratory. One field duplicate
sample will be collected for every ten (10) samples and submitted for analysis of the identical

'parameters as the original sample.

73  ANALYTICAL PARAMETERS AND TEST METHODS

Trimatrix of Grand Rapids, Michigan will perform all analyses in accordance with the accepted
USEPA SW-846 Test Methods for Evaluating Solid Wastes: Physical/Chemical Properties (April
- 1998, revision 5) methods. '

The groundWater'wi'll be analyzed for antimony, arsenic_; lead, and manganése by SW-846 Methods
3010A/6020, iron and sodium by SW-846 Methods 301_0A/50_10_Bs and chloride and sulfate by
MCAWW325.2 arid MCAWW375.2, respectively.

Analysis will include filtered and unfiltered samples to allow clarification and understanding of
contribution by suspended solids (un-filtered results minus filtered results) versus actual water
quality (filtered results).

| Analytical data packages will be reviewed and validated by an AGC data validator as described in
the QAPP. Following validation, the results will be submitted to the IDEM both in a paper and
electronic format. The results will include a groundwater contour map for depth to water
measurements taken at the time of sampling; a table of results specific to the sampling event; and a
summary table on a well by well basis.
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74  ANALYSIS AND REPORTING
7.4.1 Statistical Analysis

A statistical a;ia-_lys_i,s will be performed when new validated data is received. The analysis will
compare the results for the upgradient well with results for the downgradient wells. The comparison
will be performed on a well by well basis for each parameter. Where appropriate, the analysis will
be performed using Student’s t-test for a level of significance of 0.01. If the data set contains greater
than 50% of the samples with equal results, the analysis will be pérformed.using the Mann-Whitney
U-Test. Use of the Mann-Whitney is most appropriate in this type of a sitiation and a common

substitute for the Student’s t-test.

Pursuant to the requirements of 40 cFR 265.93(d), if the results of the statistical analysis indicate a
significant increase in one of the parameters being evaluated, a subsequent round of sampling will be
 performied for the well in question. The new sample will be split. If the subsequent sampling
determines that the previous result was erroneous, then routine monitoring will resume, If the
subsequent sampling determined that a significant increase is present then written notice will be
providéd to IDEM within seven (7) days of such confirmation. The written notice will include a
request to meet with IDEM to review the results and discuss the next appropriate action. If the
results in question exceed the IDEM RISC Industrial Default Closure Tables for Groundwater then
RMC will submit a plan specifying additional activities required to evaluate the observed condition.
If those additional measures include the installation of additional groundwater monitoring wells, they
shall be instailed in accordance with the procedures provided in RCRA Facility Investigation Work
Plan,
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7.43 Annual Groundwater Assessment Repoit

An Annual Groundwater Assessment Report (AGAR) will be prepared and subiiitted to the IDEM |
by March 1 of each year. The AGAR will include the historic groundwater sampling information for
the monitoring wells used to evaluate the Surface Impoundment, through and including the data

format.
7.5  CLOSURE.DEMONSTRATION

At the present time, the results of statistical analysis (Student’s t-test) performed on the groundwater
monitoring wells immediately downgradient of the Surface Impoundment show that there has been
no impact to groundwater from the Surface Impoundment. If the results of the subsequent sampling
continue to show “no impact” to groundwater by the .Surface Impoundment, then no additional
demonstration will be necessary and quarterly monitoring will cease when removal of the Surface
Impoundmerit is complete.

If subsequent sathpling does show possible impact, then it is expected that groundwater closure will

' be demonstrated following “Default Closure Option 2" contained in the IDEM RISC Technical
Guidance. This will require a demonstration (performed utilizing 8 consecutive quarters of
groundwater monitoring) that the observed concentrations are below the closure level established for
groundwater at the Surface Impoundment. To date, none of the IDEM RISC Residential
Groundwater Default Closure values has been eéxceeded in any of the wells used to monitor the
Surface Impoundment when sampled using low flow sampling techniques. |
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TABLE 4-1

SUMMARY OF ALL SHALLOW WELL GROUNDWATER RESULTS
Refined Metals Corporation
Beech Grove, Indiana
IDEM Residential Défault | USEPA Region 9 Tap | Total Number | Total Number | Total Number of |
Parameter | RISC Criteria 8 (pg/L) ‘Water PRGs (ug/L) of Samples | of Detections | Exceedances*

Antimony [Dissolved 6 15 26 0 22
|Total 6 15 45 1 41

Arsenic |Dissolved 50 0.045 26 21 0
|Total 50 0.045 45 42 1

Barium |Dissolved 2000 2600 26 26. 0

_ Total 2000 2600 45 45 0

" Cadmium |Dissolved 5 18 26 1 0
Total _ 5 18 45 7 0

| Chromium |Dissolved 100 110 26 21 0
. Total 100 110 45 19 0

Lead |Dissolved 15 NC 26 7 1
Total 15 NC 45 27 10

Mercury |Dissolved 2 11 6 1 0
Total 2 11 45 0 0

Selenium |Dissolved 50 180 26 7 0
Total 50 180 45 15 0

Silver |Dissolved 182.5 180 6 0 0
Total 182.5 180 45 0 0

NC - USEPA Region 9 does not have a tap water PRG for lead.

* Exceedance of the IDEM Residential Defmilt RISC criteria.

The results summarized are from groundwater sampling events performed by AGC following the RCRA Facility Work Plan.
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TABLE 4-2
SUMMARY OF GROUNDWATER RESULTS
' Well MW-1 :
Refined Metals Corporation,
Beech Grove, Indiana
IDEM Residential Default | USEPA Region 9 Tap | Sampling Events
Parameter RISC Criteria (ng/l) | Water PRGs (ug/L) | 92171999 | 1271471999 1 9/22/2001 | 12/1072001 | 10/27/2003
Antimony |Dissolved | 6 ; 15 - 1 [ ] '
Total | 6 15 O U 0
Arsenic |Dissolved | 50 0.045 - - 22]) 21
. Total , 50 0.045 : 21 25 33. 27 24
Barium |Dissolved ° 2,000 2,600 o - - - _f 85 69
Total : 2,000 2,600 ' 96 86 101 ¢ 93 69
Cadmium |Dissolved . 5§ 18 . - L - - ) 02U 02U
: Total 5 18 1 02V . 02U 0.2 02U 02U
- Chromiuni |Dissolved 100 110 - - - : 89J 6.5
Total 100 110 _ 18U 1U 3.1 4 1.3
Lead |[Dissolved 15 NC - ! ~ -— 1U 10
Total 15 'NC ) 1.8U 1UJ 5.9 34 1U
1 Mercury |Total 2 11 02U 02U 020 02U . 02U
' Selenium {Dissolved 50 . 180 - 1 - : - 49) 1 2U
Total 50 180 -9 13 6.1J 4 ] 2UF
Silver |Total 182.5 180 02R | 0201 0.2UJ 020 02U

NC - USEPA Region 9 does not have a tap'water PRG for lead. -

-- The sample was not analyzed for dissolved metals ‘

Shading indicates the exceedance of the IDEM Residential Default RISC criteria.

Qualifiers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit

The results summarized are from groundwater sampling events performed by AGC following the RCRA Facility Work Plan.
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TABLE 4-3
. SUMMARY OF GROUNDWATER RESULTS
Well MW-2
Refined Metals Corporation
Beech Grove, Indiana
IDEM Residential Default | USEPA Region 9 Tap : Sampling Events i |
Parameter; RISC Criteria (ug/L.) Water PRGs (ng/L) | 9/21/1999 | 12/15/1999 | 9/22/2001 | 12/10/2001 | 10/27/2003
Antimony {Dissolved 6 15 A NULARE
. |Total 6 15 oy’
" Arsenic |Dissolved .50 0.045 10
. |Total 50 0.045 15
Barium |Dissolved *2,000 2,600 22
Total 2,000 2,600 44
Cadmium. |Dissolved 5 18 02U
Total 5 18 0.2
 Chromium |Dissolved 100 110 3.1
Total 100 110 2.1
Lead |Dissolved 15 NC 29
Total 15 NC ol 44
~ Mercury |Total 2 11 02U
- Selenium |Dissolved 50 180 20U
Total 50 180 201
Silver {Total 182.5 180 02U

NC - USEPA Region 9 does not have.a tap water PRG for lead.
-- The sample was not analyzed for dissolved metals
Shading indicates the exceedance of the [IDEM Residential Default RISC.criteria.
Qualifiers: U~ not detected;.J - estimated; R -rejected; UJ - not detected, estimated reporting limit.

The results summarized are from groundwater sampling events performed by AGC following the RCRA Facility'Work Plan.

FAOFICEAGO\PROJECTS Files\2003-1046\Reports\G W Monitoring Plan 1-26-06\Table 4-3.xls




TABLE 44
SUMMARY OF GROUNDWATER RESULTS
Well MW-2D
Refined Metals Corporation
Beech Grove, Indiana
IDEM Residential Default | USEPA Region 9 Tap Sampling Events
Parameter RISC Criteria (ug/L) | Water PRGs (ng/L) [ 921/1999 | 12/15/1999
Antimony [Dissolved 6 15 - : - '
Totsl , 6 15 S0 s 0 W)
Arsenic  |Dissolved | 50 0.045 - - :
Total ' 50 0.045 6.3 15
. Barium |Dissolved : 2,000 2,600 - -
Total 2,000 2,600 334 311
Cadmium |Dissolved 5 18 - -
1Total 5 18 02U 02U
Chromium [Dissolved 100 110 - -
Total : 100 110 1 52 1U
Lead [Dissolved 15 NC - -
Total 15 NC 10 3.1
" Mercury |Total 2 11 02U 02U
~ Selenium |Dissolved 50 180 - -
Total 50 180 . 20 2U
Silver |Total 182.5 180 02R 0.2 UJ.

NC - USEPA Region 9 does.not have a tap water PRG for lead.
~- The sample was.not analyzed for dissolved metals
Shading indicates the exceedance of the IDEM Residential Default RISC criteria.
Qualifiers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit

The results summarized are from groundwater sampling events performed by AGC following the RCRA Facility Work Plan.
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NC - USEPA Region 9 does not have a tap witer PRG for lead..
" — The.sample was not analyzed for dissolved metals
Shading indicates the exceedance of the IDEM Residential Defauilt RISC criteria.
Qualifiérs: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit

TABLE 4-5 _
SUMMARY OF GROUNDWATER RESULTS
Well MW-3 .
Refined Metals Corporation
Beech Grove; Indiana
| IDEM Residential Default | USEPA Region9 | L Samgthnu ' |
Parameter _ RISC Criteria (ug/L) Tap Water PRGs - | 9/22/1999 | 12/14/1999 | 9/22/2001 ! 101_26/2.0_03 :
- Antimony [Dissolved |} 6 15 — - - ; ) U]
, Total 6 15 3 {5 O 10U
. Arsenic |Dissolved : 50 0.045 - - -
; Total - 50 0.045 11 7.8 - 9.7
Barium |Dissolved 2,000 2,600 - - -
: _ Total 2,000 2,600 135  § 127 102
| Cadmium {Dissolved 5 18 - |} - -
1 . ~ [Total: 5 18 02U | 02U 02U
Chromium|Dissolved 100 110 - r - - -
Total 100 110 1.1 10 10
Lead |Dissolved 15 NC -~ - -
Total 15 NC: 1U 1073 1.3
Mercury [Total 2 11 02U 02U 02U
Selenium |Dissolved 50 180 - — —
‘Total 50 180 5.2 53 . 2U
Silver |Total 182.5 180 0.2R 02U | 02U7 .

. The mults summarized are from groundwater sampling events perfonned by AGC followmg the RCRA Faclhty Work: Plan.
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TABLE 4-6 :
SUMMARY OF GR'OUNDWA'I’ER'RESUL’I‘_S
' Well MW-4 '
Refined Metals Corporation
Beech Grove, Indiana

Sampling Events :

T IDEM Residential Default | USEPA Region 9 Tap |

Parameter

9/22/1999

| Antimony

Dissoived -

RISC Criteria (jig/L)
6

Water PRGs (ug/L)

15:

Total

6

15.

12/14/1999

[ 12/1172001

. Arsenic

Dissolved |

50

0.045

Total

50

0.045

" Bariom

Dissolved

2,000

2,600

Total

2,000

2,600

211

204

1 Cadmium

Dissolved

S

18

Total

5

18

02U

02U

' Chromium

Dissolved

100

110

Dissolved

Total 100 110 3.1 1U 1U
Lead 15 NC - -

Total

- 15

. 'NC

1.7

13

Mercury

2

11

02U

02U

02U

020

02U

[ selenium

Dissolved

50

180

200

Total

50

180

2U

2U

2U

2U

207

Silver

Total

182.5

180-

02R

0.2U]

02U

0.2U

0.2 UJ

NC - USEPA Region 9 does not have a tap'water PRG for lead.

-- The sample was not analyzed for dissolved metals _

Shading indicates the exceedance of the IDEM Residential Default RISC criteria.

Qualifiers: U - not detected; J - -estimated; R - rejected; UJ - not detected, estimated reporting limit

The results summarized are from groundwater sampling events perforined by AGC following the RCRA Facility Work Plan.
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TABLE 4-7
SUMMARY OF GROUNDWATER RESULTS
Well MW-5
Refined Metals Corporation
Beech Grove, Indiana
' IDEM Residential Default | USEPA Region 9 Tap Sampling Events
Parameter RISC Criteria (ug/L) Water PRGs (ug/L) | 9/22/1999 | 12/14/1999 | 9/24/2001 | 12/11/2001 | 10/26/200 424/2005
Antimony |Dissolved 6 15 . " : - I B0 IU
Total 6 15 R 1U
Arsenic |Dissolved 50 0.045 1.2
Total =: 50 0.045 . . -32
Barium |Dissolved | 2,000 2,600 - - - 170 154 179
Total ' 2,000 2,600 149 162 170 150 159 177
Cadmium |Dissolved - 5 18 - - - 02U 02U 02U
Total 5 18 02U 02U 02U 02U 02U 02U
Chromium |Dissolved 100 110 - - - 47 22 1.2
Total 100 110 1.5 1.9 1U 1U 1.1 1U
Lead |Dissolved 15 NC - - - 1U 1U ~ 2.5
Total 15 NC 1U 1UJ 2 2.1 2.1 9.1
Mercury |Dissolved 2 11 - - - - - 02U
Total 2 11 02U 02U 02U 02U 02U 2U
Selenium |Dissolved 50 180 - - - 2UJ 2U 20U
Total 50 180 2U - 2.9 20U 2U 207 02U
Silver [Dissolved 182.5 180 - - - - - 0.2UJ
‘Total 182.5 180 0.2R 02UJ 02UJ 02U 02U 0.2 UJ

NC - USEPA Region 9 does not have a tap water PRG for lead.
~- The sample was not analyzed for dissolved metals

Shading indicates the exceedance of the IDEM Residential Default RISC criteria.

Qualifiers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit

The results summarized are from groundwater sampling events performed by AGC following the RCRA Facility Work Plan.
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TABLE 4-8
SUMMARY OF GROUNDWATER RESULTS.
Well MW-65/6SR*
Refined Metals Corporation
Beech Grove; Indiana
_ IDEM Residentisl Default | USEPA Region 9 Tap S_ampll@_venh )
: Parameter RISC Criteria (ng/L) Water PRGs (pg/L) | 12/1?1/2001 10l26f2003 - 4/24/2005 |
| Antimony [Dissolved 6 15 i 3 1 1U :
‘ Total 6 15 1U
Arsenic |Dissolved 50 0.045 1.5
Total 50 0.045: 1U
Barium |Dissolved 2000 2600 90.
Total 2000 2600 70
Cadmium |Dissolved 5 18 02U
Total 5 18 0.2 U
Chromium {Dissolved 100 110 13
Total 100 110 1U
Lead |Dissolved 15 "NC 10
{Total 15 NC : 10U
Mercury {Dissolved 2 11 02U '0 2 - - - 02U
Total 2 11 02U 02U 02U 02U 02U 02U
Selenium |Dissolved 50 180 29) 2U - 20 2U 2U
Total 50 180 49 2.1 2U 20 2UJ 2U
Silver |Dissolved 182.5 180 02U 0.2UJ C - - 0.2UJ
{Total 182.5 180 0.2UJ 0.2UJ 0.2U7 0.2 U 02U 0.2°UJ

* MW-6S reconstructed as MW-6SR between 12/15/1999 and 9/24/2001 sampling events

The results summarized are from groundwater sampling events performed by AGC following the RCRA Facility Work Plan.
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 TABLE 49
SUMMARY OF GROUNDWATER RESULTS
‘Well MW-6D:
Refined Metals Corporation
Beech Grove, Indiana
IDEM Residential Default [USEPA Region 9 Tap ____ Sampling Events
, Parameter RISC Criteria (ug/L) Water PRGs (ug/L) | 9/21/1999 | 12/15/1999 | 4/24/2005
[ Antimony [Dissolved 6 : 15 - - 1
Total 6 15 En kO 0. 1U
Arsenic |Dissolved S0 0.045 - - 32
JTotal 50 0.045 24 31 3.2
Barium |Dissolved 2,000 © 2,600 - -- 60
Total 2,000 2,600 293 301 64
Cadmium |Dissolved 5 18 e - 02U
|Total 5 18 02U 02U 02U
Chromium |[Dissolved | 100 - 110 - - 2.2
Total ) 100 110 2 10U 2.3
Lead [Dissolved 15 ‘NC - - 1U
Total ' 1 NC 2.2 1.2] 7.1
Mercury |Dissolved 2 1 - = 02U
Total 2 11 02U 02U 02U
‘Selenium |Dissolved 50 180 - - 2U
Total 50 180 2.1 2U 20
Silver |Dissolved 182.5 180 - - 02U
Total 182.5 180 02R 02U} 02U

NC - USEPA Region 9 does not have a tap water PRG for lead.
— The sample was not analyzed for dissolved metals
Shading indicates the exceedance of the IDEM Residential Default RISC criteria.
Qualifiers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit

The results summarized are from groundwater sampling events performed by AGC following the RCRA Facility Work Plan.
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TABLE 4-10
SUMMARY OF GROUNDWATER RESULTS
. Well MW-7
Refined Metals Corporation.
Beech Grove, Indiana
IDEM Residential Default [USEPA Region 9 Tap| ‘Sampling Events
Parameter RISC Criteria (ng/L) | Water PRGs (ug/L) | 9/22/2001 | 12/11/2001 | 10/27/2003 |
Antimony |Dissolved 6 15 - ( 10
Total 6 15 -0 E 10U
Arsenic |Dissolved 50 0.045 - 30) 25
Total 50 0.045 25 26 :2290-"
Barium {Dissolved 2,000 2,600 - 23 15
jTotal 2,000 2,600 21 25 17
Cadmium [Dissolved S . 18 -
Total 5 18
Chromium |Dissolved 100 110
]Total : 100 110
Lead |Dissolved ' 15 NC
Total 15 NC
Mercury |Total 2 11
Selenium |Dissolved 50 180 S
Total 50 ~ 180 377 5.7 20J
Silver |Total 182.5 180 0.2 UJ 02U 02U

NC - USEPA Region 9 does not:have a tap water PRG for lead.

- The sample was not-analyzed for dissolved metals
Shading indicates the exceedance of the IDEM Residential Default RISC criteria.
Qualifiers: U - not detected; J - estimated; R - réjected; UJ - not detected, estimated reporting limit

The results summarized are-from groundwater sampling events performed by AGC following the RCRA Facility Work Plan.
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‘TABLE 4-11
SUMMARY OF GROUNDWATER RESULTS
Well MW-8
Refined Metals Corporation
‘Beech Grove, Indiana
IDEM Residential Default | USEPA Region 9. Sampling Events:
Parameter RISC Criteria (ng/L) | Tap Water PRGs | 9/22/2001 | 12/11/2001 | 10/28/2003 |-
Antimony |Dissolved 6 5 - 15 RO E

3 Total 6 15
 Arsenic |Dissolved 50 0.045
Total 50 0.045

Barium |Dissolved 2,000 2,600
Total 2,000 2,600
] Cadmium [Dissolved 5 18
! Total 5 18
| Chromium |Dissolved 100. 110
Total 100 110
Lead |Dissolved 15 NC
Total 15 'NC
Mercury [Total 2 11
Selenium |Dissolved 50 180
Total 50 180
Sitver |[Total 182.5 180

NC - USEPA Region 9 does not have a tap water PRG for lead.

- The sample was not analyzed for dissolved métals

Shading indicates the exceedance of the IDEM Residential Defauit RISC criteria.

Quallﬁets U - not detected; J - estimated; R - rejected; UJ - notdetecwd,sumatedreporhnghm:t

The results summarized are from groundwater sampling events performed by AGC following the RCRA Facility Work Plan.
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TABLE 4-12
SUMMARY OF GROUNDWATER RESULTS
Well MW-9
Refined Metals Corporation
Beech Grove; Indiana
. IDEM Residential Default | USEPA Region 9 Sampling Events |
Parameter RISC Criteria (ug/L) | Tap Water PRGs{ 9/22/2001 | 12/10/2001 | 10/27/2003 | 472472005
Antimony |Dissolved | 6 15 0 1U
Total | 6 15 10
. Arsenic |Dissolved 50 0.045 1U
Total | 50 0.045 2.1
Barium [Dissolved 2,000 2,600 36
- Total. 2,000 2,600 : 39
Cadmium [Dissolved 5 18 - 02U 020 02U
i " |Total 5 18 02U 02U 020 0.2U
Chromium |[Dissolved 100 110 - 38]) 1.9 10
Total 100 110 1U 2.2 1U 1U
Lead |Dissolved 15 NC - 1U 1U 1U
Total 15 NC 1.6 10U i 1 2.2
' Mercury |Dissolved 2 11 — e | - 02U
Total 2 11 02U 02U 02U 02U
| Selenium |Dissolved 50 180 - 2UJ 2U 20
: Total 50 180 2U 2U 2U] 2U
Silver |Dissolved 182.5 180 - - - 02U)
Total 182.5 180 0.21J) 02U 02U 0.2U)

NC - USEPA Region 9 does not have a tap water PRG for lead.
- The sample was not analyzed for dissolved metals
Shading indicates the exceedance of the IDEM Residential Default RISC criteria.
Qualifiers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit

The results summarized are from groundwater sampling events performed by AGC following the RCRA Facility Work Plan.
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TABLE 4-13
SUMMARY OF GROUNDWATER RESULTS
Well MW-10
Refined Metals Corporation
Beech Grove, Indiana.
IDEM Residentisl Default | USEPA Region 9 | Sampling Event
Parameter RISC Criteria (ug/L) | Tap Water PRGs |  10/28/2003
Antimony |Dissolved. : 6 15 Tl -
Total 6 15 PR (ACE
Arsenic |Dissolved 50 0.045 7.5
- |Total 50 0.045 24
Barium |Dissolved 2,000 2,600 : 16
" |Total 2,000 2,600 : 71
Cadmium [Dissolved . 5 18 02U
Total 5 18 02U
Chromium |Dissolved 100 110 52
Total 100 110 z 1.6U
Lead |Dissolved 15 NC . 1U
Total 15 NC i 1U
Mercury |Total 2 11 0.2.U
Selenium |Dissolved 50 180 _ 23
"~ |Total 50 ' 180 : 2U
Silver |Total 182.5 180 02U

NC - USEPA Region 9 does not have a tap water PRG for:lead,

~ The sample was not analyzed for dissolved metals -

Shading indicates the exceedance of the IDEM Residential Default RISC criteria.

Qualifiers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit

The results summarized are from groundwater sampling events performed by AGC following the RCRA Facility Work Plan.
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| v
B TABLE 4-14
SUMMARY OF GROUNDWATER RESULTS
Well MW-11
Refined Metals:Corporation
Beech Grove, Indiana .
| IDEM Residential Default [USEPA Region 9 Tap| Sampling Event
Parameter RISC Criterla (ng/L) | Water PRGs (ug/L) |  10/27/2003
Antimony [Dissolved 6 ; 15 SR

Total 6 15 .10

Arsenic |Dissolved 50 '0.045 1.t

: . Total 50 0.045 7.1
" Barium |Dissolved 2,000 2,600 167
: Total 2,000 2,600 167
| Cadmium |Dissolved 5 18 02U
y Total 5 18 02U
| Chromium |Dissolved 100 110 1U
Total 100 110 1.1

Lead |Dissolved 15 NC 10U
Total 1 NC 1U
Mercury |Total 2 11 02U
Selenium [Dissolved . 50 180 2U

. {Total 50 180 2U)
Silver |Total  182.5 180 02U

NC - USEPA Region 9 does not have a tap water PRG for lead.
— The sample was not analyzed for dissolved metals .
Shading indicates the exceedance of the IDEM Residential Default RISC criteria.

The results summarized are from groundwater sampling events performed by AGC following the RCRA Facility Work Plan.
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TABLE 4-15
SUMMARY OF GROUNDWATER RESULTS
Well MW-12
Refined Metals Corporation
Beech Grove, Indiana
, : IDEM Residential Default | USEPA Region 9 Tap | Sampling Event
Parameter RISC Criteria (ng/L) Water PRGs (ug/L) 4/24/2005
| Antimony |Dissolved 6 : 15 ] 10
-{Total : 6 ) : 15 [ 1U
Arsenic  |Dissolved : _ 50 - f 0.045 : 10
Total 50 j 0.045 10
Barium |Dissolved | - 2,000 ? 2,600 86
Total ? 2,00 : 2,600 86
Cadmium |Dissolved _. 5 - 18 02U
Total . 5 18 02U
Chromium |[Dissolved 100 110 1U
Total : 100 110 10
Lead - |Dissolved 15 ' NC 1U
Total ' .15 NC 1U
Mercury  |Dissolved 2 11 02U
Total 2 11 02U
Selenium |Dissolved 50 . 180 20
Total ) 50 180 2U
Silver  {Dissolved 182.5 180 0.2U)
Total 182.5 180 0.2UJ

NC - USEPA Region 9 does not have a tap water PRG for lead.
- The sample was not analyzed for dissolved metals
Shading indicates the exceedance of the IDEM Residential Defanlt RISC criteria.
- Qualifiers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit

The results summarized are from groundwater sanipling events performed by AGC following the RCRA Facility Work Plan.,
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. TABLE 4-16
SEPTEMBER 1999 GROUNDWATER VOLATILE RESULTS
RMC Beech Grove.

JLOCATION . MW-1 . MW-28 MW-3 | MW-4 MW-5 MW-6S
LABID - ] 232806 = 232802 232878 | 232879 232880 233021
|DATE COLLECTED " 9/21/1999 9/21/1999 9022/1999 |  9/22/1999. 922/1999 | 9/23/1999
MATRIX Groundwater | Groundwater | Groundwater Groundwater Groundwater Groundwater
REMARKS ' j {
PARAMETER JUNITS| RESULT] Q| DL| RESULT] Q[ DL RESULT] Q| DL| RESULT| Q| DL RESULT| @] DL]RESULT| Q[ DL
1,1,1-Trichloroethane | pg/L ul 1 1] Ul Ul 1 ul 1. Ul 1
Benzene | _psL ul 1 uj 1 Ul 1 [ul 1 ul 1 ul 1
Ethylbenzene | peL ul 1 Ul 1 ul 1 Ul 1] Ul 1 Ul 1
Tetrachloroethene | pet ul 1 ul 1 Ul 1 lul 1 | Ul 1 ul 1
Toluene | pe/l ul 1 ul 1 jufl 1 uf1] ul 1 uf 1
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Refined Metals Corporation
Beech Grove, Indiana
Groundwater Monitoring Plan
Revised: January 26, 2006
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'BORING LOG "
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PROJECT NUMBER: 94-478 - 3

BoRNG / JELL RONBER] -4

_ | PROJECT NAVE ‘D, - Auech Grovi

OIAMETER: 4

LOCATION: 640-9'!- Lrout. '="-ng'..  pote
DATE/“ME: P ars ]

WATER DEPTH: 24.0°

1102

COMPLETION, DEPTH: ;23,5' '
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DEVELOPMENT MENOD:E Rlass »
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" BORING LOG
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- . LOG OF TEST BORING
- | S TEST BORING MW-10
DATE 9/9/03
PROQJECT: RMC Beech Grove ' e PROJECT NO 2003-1046
BORING LOCATION: Beech Grove, Indmm . SURFACE ELEVATION;
DRILLING METHOD: 6-1/4" Hollow Stem Auger . ' CHECKED BY: PGS
DRILLING COMPANY: Boart. Longyear AR DRILLER: Dan ° '
| WATER ENCOUNTERED AT: ' . : INSPECTOR S. W;swa]l ,
~ | [EEvATONT] _SoisymeoLs T : R S
| DEPTH i%”&’s‘%‘é?%’.ﬁ?&‘is s Solt Description i ™ | (%)m Teas
w— Fo " '-ooolnsn'--:l:éasl-o-li--sla;ﬁ-érr-éuootc-’n--éiu-.uuu-u..u..-...-'-.p.'.:.---._'....‘nj.'.j..'.'gl.'...'
- - EE
| - B | ﬁ: '"5'-'7"' “Stiff i brown to gray slltyclay ey Wi&i’fr'éijd'e'ﬁi"-'"?;is&" 24 |
- ”E" .subangular to rounded fine gravel dry to moist. ]
B ) ¢ “‘ 1=
oy
|- P 1ot
. -
' e 1.8 ‘,‘4‘,“ : S F LT S upuy
T W 10-12' Medjum stiff to stiff brown snty day (R dry T 70
- B | e w
S IR | S0 1745:4% Fine to coars o gravel "nilﬁ'n"s'ét'ﬁ'e' clay, sl pooﬂy‘lzo
| - o .sorted subangular o rounded, saturated. 2
| K S I .
. =3 7 : 15-17'Verystlffbwwns1lyday.mo|st.1§g 89 .
S £ AL I s
I i 4! 17249’ Hard gray siity ciay with ?i-b'diiéh't'h'ﬁéi 'g'ié%iéi"""""i"{.-ﬁ 1 81
8 ‘3 subangular to rounded, A
- i 34 “39.21" Very 's't':'fi'ﬁ'ﬁ'a?&'é'r'a'&'éiﬁy" clay with fine Ei-é'déi"'f."i'i-'d" 57
-3 4 molst . "
' 7 Ce |
- I 7
3 :‘l
[ 7
—_ - 23 :,
3 :: :
- - i)
o :
3o : E}
s
-1 B
1k
o B :z .
o ! END OF BORING %3
- ABVANCED GEOSERVICES CORP. m—




DRIL

DATE: 9/9/03 ° -
PROJECT: RMC Beech Grove

BORING LOCATION: Beech Grove, Indla.na "
NG METHOD: 6-1/4" Hollow Stem. Auger
NG COMPANY: Boart Longyear -

‘DRILL

LOG OF TEST BORING
'TESTBORING MW-11 -

. CHECKED BY: PGS
DRILLER: Dan

. PROJECT NO.: 2003-1046
* SURFACE ELEVATION:

WATER ENCOUNTERED AT: /INSPECTOR: S Wxswall ‘
ELEVATIONT| .. SOIL SYMBOLS ) Y P
SAMPLER SYMBOLS " sol | SFT olaturs| Oner
OEPTH_ || BLOWS PER 6 INCHES o Descrlpton | 80 | %) | Tes
’-0 . .-aou:sn..$'°-poé-°tlul-o'-e-a-nv-e.§-----0----v-n.-_-ng--u_-_-:oo_'. -------------------- ..-g-_..-
[ .
~* s, | EF Very 3&%&16'&5&'&5{36%}1"6&&9'&159 "viliﬁ'aé&ééia}iéi"'é'é" kLA
" ;;‘IG fine gravel, dry. )
o /‘
L .
- 10 3;: 10-12" Very stiff tan-brown silty caly wlth occastonal fine 10 0 63,
- {;ﬂ: _gravel subangularto founded, rnoist. ' .
. F . -
-
s . . R N
el w0/ - | 1547 Stiff brown siity clay, moist, S 1 I 4
] m: " | 16-16.5' Medium dense, fine to coarse sand, poorly . 180 -
i 1276 sorted, subangular to rounded upwardly ﬁnlng, 1—;% 59 |
- 17/6 saturated. . Ay
| it - -
I o 165507 Very s'uﬂto hard gr’é&'ﬁo'ﬁ'rbw’n"smj clay, 'r'ﬁEéidEﬁ '%g;n’
20 dense, fine silty sand, rounded upwardly. fining, : -
- 1876 saturated. 210 | 43
;:;.: 21 -23' Very stiff brown silty clay with oceaslonal ﬂne .21
X . osassi J Ity R B ORI - '
. / / - 122.4-22.8' Medium dense-gray. fine to medium sand \ole.!l-z?-4
: / ‘sorted, seturated, e
[~ 25 . / B 22.3-23‘ Very stiff gray clay h .o
r ' / .
. ' 5
END OF BORING .%% _
- 38

. ADVANCED GEOSERVICES CORP.




LOG OF MONITORING WELL

MONITORING WELL NO. MW-12

PROJECT: Beech Grove, indiana

LOCATION: BeechGrove, Indiana . .

DRILLER; Dan/Nathan

WATER DEPTH: 6.5"

DRILLING METHOD: HSA

PROJECT NO.: 2003-1046

ELEVATION (TOIC): 845.15

DATE COMPLETED: 3/29/05

LOGGED BY: Aaron Ulishney

COMPLETION DEPTH: 27 feet

COVER TYPE:

' E
J a
Z
%) %: EH ?,
E Told38 ES 3 - a
o] E Zo - 4 % b3 DESCRIPTION o
8 >3 b < x ¢ =) W
o |"28 £ 2
8 i -
-o- - - Wikenseune o. -.2.'...-....._ ..b:.z.'-.c-l-a.i;.d.irkmé;yu#‘h‘n;l;;l-g;.tih-t ....... -3-.'-"-' ----
- % with some organics, traces of iron, 7
- / .........2.-.4.'-'. ............ '... stlcky, compacted, mOlst, toughnﬂss 5
) 777 O, 24 Samoasabove A
Fs-y 46 4-6' Clay, light gray-dark gray with |~ 7
/ well graded gravel, subrounded- 9
t% R ¥ A '-.mml;ctled max size >2mm , dry- [ !45.2 .......
y mo Cevesire0essNNenssaTNNOUTEIROE B 3
/ﬂ 68 Sameasabove | 5
A7 OIS, .. 810" Silty clay, dark gray with - 8
77 & smaller gravel >2mm, subrounded- ;... 10, ..
0 // 10-12' ‘younded, toughness high, moist | £ 6
i Clay, light gray with gravels >2mm,} 1
Y lll 12_14' ....... :fwellgraded, subrounded-rounded, E 6
/ ‘becomingwet. ... E....5...
777 . — {10-13'Sitty lay, iight gray-daric " § 'S
// 14-16' : gray with well graded gravels, _ ; 5
hd / -subangular-subrounded,maxs:ze—l_; 5
7 TTTTl618 Zinch, moist-wet with sand near 11.5): ... 8 .. .
@0120depth, .o 4
% P B . TN - 4
// 1820 214-16' Clay, light gray with few | 6
F2° /A Weasessesecsesnassenin "WeugradedelSﬂl‘ldsandS max iE""“.'q """"
20-22' :sm >1 mch, subrounded-round, : 172
M {5 B HE i 14
22-24' 20
o O N -
e ety *22-23' Silty Clay, light gray with ~ [...... 9.
§ TEEE Zsome sand and gravels, well graded, f 9
9 “subrounded-round i 7
:24-26' Silty Sand, light gray, poorly ; 8
_ ‘graded, saturated I 15......
30 23-24.8' Sand, fine grained, light 7

Aboveground Well Protector _
GROUT: |

Type: Cement/Bentonite

Interval; 0-8'

FILTER PACK: -
Interval: 10-27'

‘Case Type: PVC

SCREEN:
Interval: 12 fo 27

Slot Size: 0.010"

BENTONITE SEAL:
Interval: 8-10' .

Fialira

PAGE{of2

ADVANCED GEOSERVICES




LOG OF MONITORING WELL

MONITORING WELL NO. MW-12

”ROJECT: Beech Grove, Indiana . PROJECT NO.: 2003-1046
LOCATION: Beech Qro_v_ghlndiana' _ ELEVATION (TOIC): 845.15
DRILLER: Dan/Nathan DRILLING METHOD: HSA DATE COMPLETED: 3129/05 e
WATER DEPTH: 6.5' LOGGED BY: Aaron Ulishney . COMPLET'IO'N DEPTH: 27 feet
3 < @ COVER TYPE:
0 E= 24 2 -
E Fo|d8S EE o 9 Aboveground Well Protector
a2 - 4] ~ : o — ) N
"n" E g E g g = g g DESCRIPTION 5 GROUT:
° g Q E o % : Type: Cement/Bentonite
o o = Interval: 0-8'
‘gray, poorly graded, saturated 8 .
Joose, saturated, fewpebbles  K......9 .| Interval: 10-27"
26-27' Sand, fine grained, light 5 - :
35 gray, poorly graded, saturated. 5 Case Type: PVC
Terminated borehole at 27 ft 11
. 1_? ....... SCREEN:
.; 7 Interval: 12 to 27
' . ' 13 Slot Size: 0.010"
22' llllll
40{ g -
191 BENTONITE SEAL:
13 :Interval: &-10'
50+
55
60-

Cimira PAGE 2 of 2 ADVANCED GEOSERVICES



Refined Metals Corporation
Beech Grove, Indiana
Groundwater Monitoring Plan
Revised: January 26, 2006

APPENDIX B
Quality Assurance Project Plan

PAOFICEAGC\PROSECTS\Files\2003-1046\Report\GW Manitoring Plan 1-26-06\Revised GW Monitoring Plan.doc
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APPENDIX B

QUALITY ASSURANCE PROJECT PLAN
FOR GROUNDWATER MONITORING
. AT
REFINED METALS CORPORATION SITE
U.S. EPA ID NUMBER IND000718130

. Prepared For:

- REFINED METALS CORPORATION
Beech Grove, Indiana

Prepared By:

ADVANCED GEOSERVICES CORP.
West Chester, Pennsylvania

Project No. 2003-1046-00
August 6, 2004
Revised January 26, 2006

FAOFICEAGC\PROJECTEFIl2003-104ARaportAGW Mosliarizg Plan 1-26-00\QAPCONT. wpd



APPENDIX B

QUALITY ASSURANCE PROJECT PLAN
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AT
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U.S. EPA ID NUMBER IND000718130

Prepared For:

REFINED METALS CORPORATION
' Beech Grove, Indiana

Prepared By:

ADVANCED GEOSERVICES CORP.
West Chester, Pennsylvania

Project No. 2003-1046-00
August 6, 2004
Revised January 26, 2006
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1.0 PROJECT DESCRIPTION
11  INTRODUCTION

On behalf of Refined Metals Corporation (RMC) Advanced GeoServices Corp: (AGC) has prepared
this Quality Assurance Project Plan (QAPP) for the proposed groundwater monitoring activities at
the RMC Facility in Beech Grove, Indiana (Site). This QAPP breaks out those portions of the EPA-
approved QAPP appended to the RFI Work Plan dated March 3, 1999 that address groundwater
monitoring. Except for the addition of analytical parameters and sampling events, no substantive
changes have been made to the QAPP elements applicable to groundwater sampling. This QAPP
cortains a statement of the Data Quality Objectives (DQO), Sampling and Analysis Procedures,

Quality Assurance/Quality Control Procedures, and Data Quality Analysis (DQA). A Health and

Safety Plan (HASP) is provided as Appendix B.

12  QAPP PREPARATION GUIDELINES

This QAPP has been prepared in accordance with the Region 5 QAPP policy as presented in U.S.
EPA RCRA QAPP Instructions, dated April 1998 and the Indiana Department of Environmental
Management Risk Integrated System of Closure (RISC) dated February 2001.

13 OVERALL PROJECT OBJECTIVES AND DECISION_ ST_ATEMENTS

Overall objectives of the data collection will be as follows:

. Define the presénce, magnitude, extent, and mobility of hazardous waste and
hazardous waste constituents in groundwater beneath the former site area and

FAOFICEAGCWROSECTSW1ias2003-1046\RaiprudGW Noaitoring Plan 1-26-0RQAPCON]. wpd 1'".1
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adjacent off-site areas that may have originated from the RCRA permitted hazardous

waste or solid waste management units at the Site.
The groundwater sampling program outlined in the Groundwater Sampling Plan (GWSP) and the
principles and procedures set forth in this QAPP are designed to ensure that data are of sufficient
quality to perform comparisons with target decision levels and évaluate impact from the Interim
Status Surface Impoundment at the facility. The Decision Statemerit for this investigation is as
follows: identify the nature and extent of RCRA etals in groundwater attributable to the Surface
Impoundment that present unacceptable risks, which would therefore warrant remedial action.

14  SITE/FACILITY DESCRIPTION

14.1 -cha_i_:i'gn

The Refined Metals Corporation Site is located at 3700 Arlington Avenue, Beech Grove, Marion
County, Indiana, in a zone of mixed land uses.

1.4.2 Facility/Site Size and Borders

The Site encompasses approximately 24 acres, and is bordered by a railroad spur on the north, a
Firestone facility that manufactures roofing materiais on the east (across Arlington Avenue), and a |
mix of vacant and industrial properties to the south. A Citizens Gas Storage facility and pipeline are
located northwest of the Site, and a railroad yard and repair facility and Conrail and Amtrak are
located beyond Citizens Gas toward the northwest. '
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1.43 Natural and Manmade Features

Séction 3.0 of the RFI Work Plan discusses natural features on and surrounding the Site, and Section

2.0 of the RFI Work Plan describes the manmiade features of the facility.

144 Topography

See Section 3.2 and Figure 3-1 of the RFI Work Plan for information concerning the Site topography
and drainage.

" 1.4.5. Local Geology and Hydrogeology

See Sections 3.4 and 3.5 of the RFI Work Plan for information concerning the regional and local
geology and hydrogeology of the Site.

' 14.6 Surrounding Land Use

See Section 3.3 of the RFI Work Plan for a discussion on surrounding land use,

1.4.7 Ecological Communities and Habitats

See Section 3.6 of the RFI Work Plan for a discussion of the ecological setting as determined

through a site visit.
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15  SITE/FACILITY HISTORY

1.5.1 General History

Refined Metals Corporatlon was engaged in recycling lead batteries and other lead wastes. There
are currently nio mamifacturing operations at the facility. The plant was constructed in 1968 as a
secondary lead smelter. In 1984, a battery breaker operation was installed. From April 14, 1995,
through December 31, 1995, operations were reduced to enriching and casting lead ingots from off-
specification lead products.

The facility was constructed to recycle lead batteries and other lead wastes. Automotive batteries

| constituted 90 percent of the materials recycled, and the remainder was waste material from battery

manufacturers and other lead scrap. During opetation, the batteries were temporarily stored in
trailers or on pallets in a paved storage yard. The batteries were then fed into the battery crusher,
where the tops of the batteries were sawed off and the sulfuric acid was drained into a stainless steel
tank that drained to the wastewater treatment systemn. The battery casings and their contents were
tumbled and crushed. Lead plates and other lead parts were separated and transported to the
materials storage building to be later placed in the furnace. The battery casings were shredded and
separated into plastic and rubber in a flotation tank. The plastic was blown into a trailer for sale to

* be sold to an off-site recycler. Rubber was stored and then fed into the blast furnace.

Before 1984, materials were stored on-site with minimal spill or runoff control. Storm water runoff
from the storage j:‘iles and work areas flowed to the storage pond and evaporated; some runoff
flowed off site to the north drainage ditch. Once the battery crusher was installed in 1984, a batch
neutralization system was installed to treat acidic wastewater from the battery crushing and flotation
systems. The wastewater was neutralized before discharging to Beech Grove Municipal Sanitary
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Sewer system. Since 1988, all stormwater has been contained and routed to the wastewater
treatinent syster.

Reportedly, underground storage tanks (USTs) were never used at the Site. Three above ground
storage tanks (ASTs) - two 10,000-gallon (ASTSs) and one 20,000-gallon AST - were used to store
diesel ﬁJél for company trucks. The tanks were reportedly cleaned out in 1985 and are out of service.
The three tanks are enclosed by a spill containment wall which was reportedly constructed before
1980. A 500-gallon AST and a 750-gallon AST were used for diesel fuel and gasoline, respectively,
to fuel on-site vehicles. The 750-gallon gasoline tank is enclosed within a spill containment wall
and pad. Propane, which is used to power forklifts, is stored in a 2,000-gallon tank.

A leak in a valve of one of the out-of-service diesel tanks occurred around 1 983, r‘eéul_tiné in a spill
outside of the containment wall. A portion of the spill flowed along the drainage ditch located north
of the refining area, ‘The contaminated soil was excavated and the tanks were emptied. Although
documentation of the spill is not ava,ﬂa_ble, the soil cleanup was reportedly conducted under state

~ supervision.
1.5.2 PastData Collection Activities
Low levels of arsenic, barium, chromium and lead have been detected in groundwater samples

collected from the shallow Surface Impoundrent wells. Prior data has been used as a screening tool
to assist RMC in developing the proposed groundwater monitoring parameter list. -
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1.5.3  Current Status

Since 1996, no production has taken place and the facility has been inactive.

1.6 PROJECT OBJECTIVES AND INTENDED DATA USAGES

For the putpose of groutidwaiter monitoring it will be necessary to gather sufficient information to
evaliiate the nature and extent of releases from the Surface Impoundment, and also to determine.
whether unreasonable risks to human receptors are associated with groundwater impacts.

. The groundwater monitoring activities will consist of:

'« Low-flow groundwater sampling using shallow groundwatér monitoring wells MW-
5, MW-6SR, MW-9 (upgtadient) and MW-12. ~

Data collection activities will specifically address the following concerns:

) The nature and ext‘enf of groundwater contamination; and,
e The impact of potential groundwater contamination on human health,

Parameters listed in Table 1-1 are the proposed critical measurement parameters for this project.

AGC risk assessment staff have reviewed the media sampling programs as proposed in the
Groundwater Monitoring Plan and this QAPP to ensure that data collection activities will be in
accordance with USEPA guidance for data quality objectives (USEPA 1987ab).

FAOFICEAGCPROBCT IV id200)-1046\Reports\OW Momitoring Plan 1-26-0\QARCON|.wpd 1-6
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1.6.1 Project Target Parameters

Groundwater samples will be analyzed for metals (antimony, afsenic, iron, lead, and sodium),
chloride, and sulfate. Groundwater samples collected during Phase I of the RFI were analyzed for '
certain VOCs, including tétrachloroethylene (PCE), 1,1,1-trichloroethane (TCA), benzene, toluene,
and ethylbenzeéne. No VOCs were detected; therefore, no further analysis is proposed in subsequent
groundwater sampling events. Sampling parameters and quantitation limits are listed on Table 1-1.

1.6.2 Field Parameters
Low-flow sampling indicator parameters such as temperature, pH, redox potential, dissolved oxygen,
turbidity, and specific conductance will be monitoredin the field during well purging (for monitoring

wells) and at the time of sample acquisition to assure that the well has been adequately purged and
that the groundwater is a representative sample from the aquifer.

1.7 SAMPLING LOCATIONS

Groundwater sampling will be performed in the three shallow groundwater monitoring wells already
present at the Site plus one additional shallow groundwater monitoring well proposed in the GWMP.
A figure showing the location of existing and proposed wells is provided in the GWMP:

1.8 PROJECT SCHEDULE
Groundwater sampling will be performed for four consecutive quarters, Thereafter groundwater

sampling will be performed semi-annually until closure of the permitted RCRA units. Section 7.4
of the GWMP provides additional information about the analysis of sample results.

FAOFICEAQC\PROECTSViles\2003- HMG\Raports\QW Mouitoring Plan 1-26-00QAPCON].wpd 1 ~7
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2.0 PROJECT ORGANIZATION RESPONSIBILITY -
2,1  PROJECT ORGANIZATION CHART

The Refined Metals Corporation has selected Advanced GeoServices Corp., West Chester,
Pennsylvania to be responsible for coordinating sampling and analysis activities and validating data
received from the laboratory. TriMatrix Laboratories, Grand Rapids, Michigan, will conduct the
chemical analyses of the samples. This laboratory possesses all credentials to do this work;
qualifications and standard operating procedures were provided as Attachments to the RFI Work
Plan QAPP.

While all peréon_nel involved in the investigation and in the generaﬁon of data are implicitly a part
of the overall project and quality assurance progfam, certain individuals have specific
responsibilities. The key individuals who are responsible for the overall coordination of efforts to
be conducted, as well as the collection, validation and interpretation of the data generated during this
project, are identified in the following sections.

22 MANAGEMENT RESPONSIBILITIES

22.1 IDEM
Project Manager - Ruth Jean

FAOFICEAGCPROJECTS\Flies2003-1 04ARapGrtAOW Momitoring Flan 1-26-05QAPCON) .wpd 2-1
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Overseeing implementation of the administrative order;

Providing technical review and approval of all plans and data submltted as part of
this investigation; and

Coordinating site monitoring activities with RMC Project Manager

Refined Metals Corporation

Project Manager - Mattheéw Love

Responsibilities of RMC Project Manager include:

Providing historical information regarding facility operations and processes.

Prépan‘ng and submitting monthly updates on project progresses and other relevant
information as required by the Consent Decree.

Overseeing and coordinating all prdject activities on béhalf of RMC.

Reviewing and approving coritract related issues, including scope of work, and
approving invoices for payment.

Reviewing and commenting on technical reports.
Representing RMC &t meetings with IDEM.

Approving changes in the scope and direction of i mvesugatlons a.nd other technical
issues. _
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Project Manager - Paul G. Stratman, P.E,, P.G.
Responsibilities of the AGC Project Manager include:

Managing and coordinating site monitoring;
Reviewing information; ,
Initiating any GWMP or QAPP modifications;
Providing in-housé technical support for evaluating and organizing field data; and
Providing input to the Task Managers on technical diréction.

Task Manager - E. Terry Jensen
Responsibilities of the AGC Task Manager include:
. M:agin_g-;ndcoordinaﬁngthetasksofthelnvesﬁgatorandtechnical staffpersonnel;
" and | |
. Reviewing information obtainéd during the groundwater sampling.

23  QUALITY ASSURANCE RESPONSIBILITIES

Quality Assurance (QA) Manager - Jennifer Stanhope
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Performing data validation and assessment of the analytical data generated during

sampling;

Communicating analytical deficiencies found during data validation to the Proj,éc_t.
and Task Managers to initiate corrective action;

Preparing data validation reports and tabulation of analytical dats;

Communicating with the laboratory for data deliverables and any problems with the
data réported; and, '

In addition, AGC Quality Assurance Scientists will be utilized to review chain-of
custodies, validate data, construct data sunmary tables, and perform data entry. The
QA Sciéritists will report to the QA Manager. . _

24 LABORATORY RESPONSIBILITIES

Laboratory Operations Manager

The Laboratory Operations Manager’s responsibilities incll_.lde;

Liaison with sémpling firm’s Project Manager, Quality Assurance Manager, and

laboratory technical staff;

Production and efficiency of all departments including QA/QC;
Recommendations of appropriate corrective action procedures to the QA Manager;

Identification and supervision of appropriate and necessary support personnel; and

PAOFICEAGC\PRQJECTEFImi3063-1046Report\OW Montwring Man 1-26-08QAPCON]. wpd 2'4
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o Oversees final analytical results.

The responsibilities of the Laboratory Program Manager include:

Coordinates laboratory analyses;

Supervises in-house chain-of-custody;

Oversees data review and data assessment;

Oversees preparation of analytical reports; and

Approves final analytical repoits prior to submittal to the Client,

' Laboratory Quality Assurance Supervisor (LQAS)

Responsibilities of the LQAS include:

. Oversees QA/QC documentation;

. Inspecting and verifying laboratory QA/QC records and results;

e . Implementing all lai:dmtory QA/QC procedures contained in the QAPP;
. Overseeing corrective actions as required; and

. Cénd’ucﬁng_ internal system and performance audits and inspection of analytical |
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Laboratory Sample: Custodian

The Sample Custodian's responsibilities include:

. Prov1dmg sa"'m_pj'le. bottles;

. Receiving and inspecting the incoming sample bottles;

| . Recording the cénd_itio‘n of the incoming sample containers;
. Verifying chain-of-custody and it's correctness;

- Notifying Laboratory Program Manager of sample receipt and inspection;

«  Assigninganuniqueidentification numberand customer number and enters each into
the sample receiving log; and
. Controlling and monitoring access/storage of samples.
| Laboratory Technical Staff

The techmcal staff will be responsxble for sample analysis and identification of corrective actions.
The staff will report directly to the Laboratory Program Manager.

2.5  FIELD RESPONSIBILITIES
2.5.1 _Advmed GeoSetvices, Corp.

On-Site Principle Investigator (P)
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The PI's responsibilities include:
. Providing full time field representation during field data collection activities;
. Collecting and reporting raw data; and,
. Overseeing any site contractors and other field personnel to ensure adherence to the

GWMP and QAPP.

Ensuring the appropriate QC samples are collected.
Field Technical Staff

The techmcalstaff for this project will be-drawn from AGC’s pool of corporate resources. The
technical staff will be utilized to gather and analyze data, and to prepare various task reports and
support materials. All ofthe des'ignated.teéhnic&l team members are experienced professionals who
possess the degree of specialization and technical compefence required to effectively and efficiently
perform the required work. '
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Data Quality Objectives (DQOs) are'qua.nﬁtaﬁve and qualitaﬁvé statements specifying the quality
of the environstiental data required to support the decision making process. Separate DQOs are.
designed fot field sampling and laboratory analysis so that clear distinctions befween any problems
found in the system can be isolated with respect to cause. Conversely, the DQO are also designed
to provide an indication of the variability of the overall system. The overall quality assurance
objectlve is to keep the: total uncertamty within an acceptable range that w1ll not hinder the intended

use of the- data and to provxde results whlch are lega.lly defensible in a court oflaw. To achxeve this, | '

specific data requirements such as detection limits, criteria for precision and accuracy, sample -
representativeness, data comparability and data completeness (PARCC) are speclﬁed below. The
DQOs for the RMQ Site arte presented in Tables 3-1 and 3-2, '

3.1 PRECISION
Precision is a measure of the degree to which two or more measurements are in agreemerit.’

Field Precision Objectives

1312
Field precision is assessed through the collection and measurement of field duplicates d’t arate of 1

*duplicate per 10 analytical samples The total number of diiplicates for this project is found in Table |
3-3 of this QAPP:

3-1
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3.1.3 Laboratory Precision Objectives

Precision in the laboratory is assessed throagh the calculation of relative percent differences (RPD)
and relative standard deviations (RSD) for three or more replicate sa_m,pl;s. The equations to be used
for precision in this project can be found in Section 12.2 of this QAPP. Precision control litits are
provided in Table 3-2.

For inorganic analyses, laboratory precision shall be assessed through the analysis of a matrix spike
and field duplicate pairs. All parameters of concern listed in Table 1-1 of this QAPP are included
in method spiking solutions for MS analyses.

32 ACCURACY
3.2.1 Definition

Accuracy is defined as the degree of agreement of a measurement or average of measurements with
an accepted reference value. Accuracy measures the bias in a measurement system which may result

from sampling or analytical error. Sources of error that may contribute to poor accuracy are:

" laboratory error;
sampling inconsistency; .
field and/or laboratory contamination;
handling;
matrix inteiference; and
preservation,
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3.2.2 Field Accuracy Objectives

Accuracy in the field is assessed through the use of field and trip blanks and through the adherence
to all sample handling, preservation and holding times.

3.2.3 Laboratory Accuracy Objectives

Laboratory accuracy is assessed through the analysis of MS, laboratory control samples (LCS), and
the determination of percent recoveries. Accuracy in laboratory methods and procedures will be
evaluated by use of calibration and calibration verification procedures, and instrument performance
.solutions at the ﬁ'e_q'ﬁency specified in the USEPA "Test Methods for Evaluating Solid Waste
Physical/Chemical Methods", April 1998, SW-846 5th edition (SW-846). The equation to be used - |

fot accuracy in this project can be found in Section 12.1 of this QAPP and “Methods of Chemical

Analysis of Water and Wastes” March 1983, Accuracy control limits are given in Table 3-2. All

ﬁarameter's of concern included in Table 1-1 of this QAPP are included in method spiking solutions
. for the LCS and MS samples. '

3.3 DATA COMPLETENESS
3.3.1 Definition

Completeness is defined as the percentage of data that is judged to be valid to achieve the objectives
of the investigation compared to the total amount of data,
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Field completeness is a measure of the amount of valid measurements taken in the project. The.
equation for completeness is presented in Section 12.3 of this QAPP. The field completeness
" objective for this project will be greater than 90 percent. '

iLaboratofy co_mpleteneés is a measure of the amount of valid measiurements obtained from all
measurements taken in the project. The equation for completeness is presented in Section 12.3 of
this QAPP. 'Tixe laboratoty completeness objective for this project; with respect to critical
measurement parameters identified in Table 1-1, will be greater than 90 percent. - |

34 DATA REPRESENTATIVENES:
3.4.1 Definition
Representativeness expresses the degree to which sample data represent the characteristics of the

environment from which they are collected. Samples that are considered representative are properly -
collécted to accurately characterize the contamination at a sample location.

3.4.2 Measures to Ensure Representativeness of Field Data
Representativeness is dependent upon the proper design of the sampling program and will be

satisfied by ensuring that the GWMP is followed and that proper sampling techniques are used.
Représentativeness will be measured by using the field methods (e.g., sampling, handling, and
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preserving) in accordance with NEIC Policies and Procedures Manual and analytical methods in

accordance with SW-846 methodologies.
'3.4.3 Measures to Ensure Representatives of Laboratory Data

Representativeness in the laboratory is ensured by using the proper analytical Mms, appropriate
methods, meeting sample holding times and analyzing and assessing ﬁcld duplicate samples. The
sampling network was designed to provide data representative of facility conditions. During
development of this network, consideration was given to past waste disposal practices, the physical
setting, and hydrogeologic conditions at the Site.

3.5  DECISION RULES
3.5.1 Definition

A Decision Rule is a statement which allows for a course of action or non-action to be taken, based

on assumptlons made to draw out and test its logical or empirical consequences.

3.5.2 Decision Rule Objectives

The decision rule objectives for this investigation address the definition of statistical parameter(s)
characterizing the population, identification of action levels, and d_eirelopment of if/then statements
defiriing conditions that would cause the decision maker to choose among alternate actions. The
decision rule associdted with groundwater monitoring is that if any of the critical measurement
parameters listed in Table 1-1 are identified above human health levels in any of the monitoring
‘wells, then the data will be used to define the extent of contamination or map the plume boundaries.
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The decision rule will be applied to validated data obtained from GWMP and RFI sampling activities

with the following conditions:

. Samipling of the groundwater will not be performed until specific field parameters
(i.e. redox potential, pH, specific conductance and dissolved oxygen) stabilize.

The decision rule will be used following the validation of GWMP data and the requirements for a
baseline human health assessment and-prelimi;my ecolog_ical risk assessment will be determined at
that time. |

3.6 COMPARABILITY

3.6 Definition

Comparability is dependent upon the proper design of the sampling program and will be satisfied
by ensunng that the SAP is followed and that proper sampling tecliniques are used.

3,63 Measures to Ensure Comparability of Laboratory Data

Comparability will be accomplished by ensuring that proper sample collection techniques will be
utilized and through the use of standardized and approved methods of analysis.
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" PARCC parameters will be monitored through the submission and analyses of various types of field
and laboratory QC samples. These will include appropriate field blanks, equipment blanks, °
laboratory meéthod blanks, field duplicates, matrix spikes, instrument performance solutions, anda
carefiil examination of all calibration and check standards. Specifically;

.. Field blariks and equipment blank consisting of distilled water will be submitted to
the laboratory to provide the means to assess the quality of the data resulting from the

field sampling program.

. Field blank.-samples_ are analyzed to check the procedural contamination at the facility
which may cause sample contamination.

e Equipment blank samples are anﬂlyzed to check the decontax_ﬁinaﬁonproce‘dura.l for
field equipment which may attribute to cross contamination.
. Method blank samples are generated within the laboratory and used to assess
cofitamination resulting ffom laboratory practices.
. Duplicate samples are analyzed to check for sampling and analytical reproducibility.

* . MS are performed to provide information about the effect of the sample matrix on
the digestion and mea_surement' methodology.

- . Instrument performance solutions, calibration and check standards are analyzed to
assess the capability of the laboratory to perform the specific methods.

The: frequency by which the field and laboratory QC samples will be prepared and submitted is
specified in Section 8.0 of this QAPP. Table 3-3 summarizes the type and frequency of QC samples
to be performed during this investigation. Sampling procedures for blanks and field duplicates are
provided in Section 8.1.1 and 8.1,2, Quantitation limits for the critical measurement parameters are
provided in Table 3-4. |
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4.0- SAMPLING PROCEDURES

Groundwater sampling is required to monitor thé presence/absence and degree of metal constituents
in groundwater at the Site. Specific sampling procedures are set forth in this section to meet the QA
objectives outlined in Section 3.0 of this QAPP. The GWMP must be used concurrently with this -
QAPP during field sampling. SOPs are provided for the following RFI activities:

J Groundwater sampling;
. Field equipment decontamination; and,
J Sample handling. '

41 GROUNDWATER SAMPLING

Groundwater sampling events will be conducted at four on-site monitoring wells.

4.1.1 Sampling Procedures
Detailed sampling procedures are provided in SOPs in Attachment B and include:

. Low-flow pump purging and sampling; and,
. Field parameter measurements.

Samples will be collected directly from the low-flow pump discharge line into laboratory provided
sample containers or dedicated disposable filter-units and then into laboratory prepared bottles (for
dissolved metal analyses). Field parameter analyses will include, temperature, pH, specific
~ conductance, redox potential, dissolved oxygen and turbidity, which will be measured using flow-
through cells during well purging to determine if the well was adequately purged prior to sample
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collection. Field blanks, equipment blanks, field duplicates, and matrix spike samples will be

obtained as described in Section 8.1.
4.1.2 Sample Designation/Identification

Each sample will be assigned a sample designation according to a pre-determined numbering system.
The sample desi'gnaﬁoh at & minimum will include in abbfeviated form: type of sample (i.e., MW)
and a sample number. The sample designation will be written in indelible ink on an identification
labels/tags and attached to the sample container. Sample labels/tags will also contain the items rioted.
in Section 5.1.2,

413 Analytical Parameters

All samples collected will be analyzed for the parameters listed on Table 4-1. Table 4-1 lists the
associated analytical methods, sample preservatives, sample container requirements, and holding
times.

42  FIELD EQUIPMENT DECONTAMINATION

To prevent possible contamination from s&ﬁlpling equipment, all non-dedicated sampling devices
will be decontaminated. Non-dedicated equipment is the low flow pump. Sampling equipment will
be constructed of inert material (e.g., stainless steel, Teflon®). For non-dedicated equipment, field
decontamination will be performed prior to its initial use, between sampling locations and between
actual samples when more than one sample is to be collected at a given location. Decontamination
is not required when dedicated equipment is used. All décontamination and subsequent use of
decontaminated equipment will be documented in a field logbook.
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All rion-dedicated sampling equipment will be decontaminated according to the following procedure;

1. Wash equipment thoroﬁghl_ywith a low phosphate det'ergént (Alconox) and water
using a brush to remove any particulate matter or surface film. :
2. Rinse e‘qui,éme_nt with distilled water.
3. _- Rinse with diluted nitric acid (10% N).
4.  Triple rinse with distilled water.
S, | Air dry equipment.
6. Wrap equipment in a clean plastic sleeve or in aluminum foil if not used immediately.

Spent nitric acid will be contained in a bucket and placed in drums,

4.3.1 Sample Containers

SanIpie containers Will be provided to the sampling team by the laboratory sample custodian. All
sample containers used in the course of this investi'gation will be new containers, pre-cleaned and,
- certified as Level II or higher by I- CHEM Inc; Certificates of analysis are available from I-CHEM
upon request. All bottles will be prepared by the laboratory with the appropriate preservative. After
sample collection, containers will be labeled as specified in Section 5.1.2. '
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4.6.2 Sample Preservation and Holding Times

The laboratory will provide appropriately prepared sample containers for this project. The sample
containers will be I-Chem bottles or the equivalent which are cleaned and preserved for the specific
analysis. Aqueous samples for metals analyses will be preserved with nitric acid to pH<2, Samples

for dissolved metals will be ﬁdld filtered prior to preservation. All samples will beplaced onice and

maintained at a temperature of approximately 4 degrees Celsius from the time of collection to the
time of analysis.

The metals have a holding time limit of six moriths. Chloride and sulfate have a holding time limit

of 28 days.
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.5.0 CUSTODY PROCEDURES

A sample is physical évideﬁc.e collected from the project site. Due to the evidential nature of the
dats genetated from sampling, sample custody must be traceable from the time the empty sample
‘containers are prepared by the container supplier through the reporting of the results of the analyses.
As an essentidl part of project management, sample control procedures have been established to
ensure sample integrity. All sample containers and samples will be maintained under strict custody
procedures throughout the investigation. Sample custody is addressed in three parts: field samplé
collection, l_gbor;itory analysis and final evidence files.

A sample, sample container, or evidence file will be considered under custody if:

. the item is in actual possession of a person; or

. the item is in the view of the person, after being in actual possession of the person; -
or

. the item was in the person’s actual physical possession but is now locked tip of
sealed in a tamper-proof manner; or '

. the item is placed in a designated secured restricted area.

5.1  FIELD CUSTODY PROCEDURES

Sample custody for samples collected during this investigation will be r-na'i"n'tained'byl the field
personnel collecting the samples. The field personnel are responsible for documenting each sample
transfer and maintaining custody of all samples until they are shipped to the laboratory or archived. -
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5.1.1 Field Data Documentation/Field Logs

A system of logging all berﬁnentdata collected during sampling operations will be maititaified using
dedicated bound field logbooks. Each page will be numbered, dated and initialed by the person
making the entry. All entries will be made in indelible ink. Incorrect entries will be crossed out with
a single line and verified with the recorder’s initials. At the completion of the day, if a page is not
complete, a diagonal line will be drawn through the remainder of the page with the notetaker's
signature at the bottom.

All sample Iocations will be recorded and referenced to the site map so that each location is
petinanently established. Samp‘_l_es will be tagged with all pertinent site information at the tirie of

. _ sampling. Section 5.1.2 describes sample identification. Pertinent site infottaation to be supplied
in the field logbook for each task is listed below:

) Signature of notetaker;

° Name and lo¢ation of investigation;

. Date and time of arrival and departure;

* . Names of all personnel on-site and their affiliation;
+  Purpose ofthe visit/description of field activity;

. All field instruments used, date and time of calibration and calibration checks,
method of calibration, standards used;

o . All field measurement results;

. Date, time, and location of all sampling points;

’
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. Method of sample collection;
. Any factors which could affect sample integrity;
. Name of sampler;
. Sample identification, sample description, sample preservation;
° Documentation of all conversations with the client, agency personnel, field decisions
and approval; and
. Weather conditions.

Field logbooks shotild contain only factual information entered as real-time notes which will enable
the user to recteate events on-site. They are a part of the project file and are admissible as evidence
in litigation. In addition, chain-of-custody records will be prepared and kept as part of the field

records.

5.1.2 Sample Identification

- All sample bottles will be identified by the use of sample labels or tags with sample identification.

Each sample will be labeled by the sampler to avoid any possibility of sample misidentification.
Indelible ink shall be used to complete sample labels/tags. Each sample label/tag will be labeled at

the timhe of collection with, at a minimum, the following information:

. Site specific project number and name;

. Date and time (military) of sample collection;

* Sample designation (location), note here if the sample is a QC sample or to be used
for QC analysis;
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. Whether sample is a grab or composite; '
. . Presence of a preservative;

. Field represeritative(s) collecting the sample (Sampler); and

. ~ Analyses requested.

The field sampler will maintain custody of samples following the procedures outlined in the
following section until samples are properly relinquished to the laboratory or to a common carrier
for delivery to the laboratory. Once at the laboratory, each sample will be assigned a unique
laboratory idenﬁﬁcaﬁon_number that will be used forahalysis assignment, sample tracking, and data
reporting while the samples are at the laboratory.

5.1.3 Chaiii-of-Custody Procedures
The following chain-of-custody procedures will be used for this project:

New, certified clean sample containers will be prepared and relinquished by the
laboratory on a chain-of-custody record. The chain-of-custody record will be used
for all samples collected to document the sample custody transfer from person to
person.

. Any transfer of custody of containers or samples will be noted on the chain-of-
custody record. .

» . Eachsample collected for the project will be entered on the chain-of-custody record.

. The chain-of-custody will be completed as soon as possible after sample collection.
‘The following information must be supplied to complete the chain-of-custody record:

a. Site specific project name and number;

’
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Signature of samplers;

For each sample, sampling station number, date and time (military) of
collection, grab or composite sample designation, and brief description of the
type of sample and sampling location;

Number of sample containers per each sample location;

Analysis required;

Type of sample preservative;

Signatures of individuals involved in sample transfer (i.e., relinquishing and
accepting samples). Individuals receiving the samples shall sign, date, and
note the time that they received the sample on the record; and

Type of catrier service.

. The original chain-of-custody record will accompany the sample containers during
" transport to document their custody.

. If custody is relinquished through a common parcel carrier for delivery to the
laboratory, the following protocol will be followed:

The original completed chain-of-custody record will be placed inside the
shipping package; and

The shipping package will be sealed with tape and custody seals affixed. The

seals will be placed on the package in such a manner that the package cannot
be opened without breaking the seals. The seals will serve to document that
the shipping container was not opened during the shipment through the
common parcel carrier.

The chain-of-custody record is presented on Figure 5-1 of this QAPP.
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At the end of the sampling day, all samples for chemical analysis will be packaged, in shipping
containers for shipment to the analytical laboratory using the following steps:

10.

11.

Check each sample bottle for a properly completed sample ideiitification label.
Place sample bottles from each location in separate plastic bags, then seal.

Ship the samples in a large capacity (waterproof metal or equivalent strength plastic)
cooler, or specific laboratory-prepared sample shipping container. Place packing
material (asbestos-free vermiculite, perlite, or Styrofoam beads) on the bottom of'the
cooler to prevent sample bottle breakage.

Place sample bottles in the shlppmg container in a manner that they do not touch and
will not touch during shipment. Secure with packing material as needed to fill void

space.

Mamta.m all samples at approximately 4°C during shipment. Useice or freezer packs
to cool the samples..

Place the original cha,.i_n-of-custody: record in a plastic bag, seal, and tape it to the
inside of the shipping container lid.

Retain the pink copy of the chain;of-custody for the QA Manager,

Tape cooler drain shut. Tape the cooler or shipping container closed at a minimum
of two locations.

Place two signed and dated custody seals across each edge of the shipping container;
Attach completed shipping label to the top of the cooler.

Relinquish the cooler to the courier with the required signed and dated handbill.
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12.  Retain receipt of the handbill as part of the permanent documentation.

~ If the sample coolers are not Shipped_but instead picked up by the laboratory couriet, step mimbér

6 and 12 will be omitted and the chain-of:custody will be handed to and signed by the laboratory
courier. The pink copy of the chain-of-custody will be maintained by the sampler and presented to
the AGC QA Manager.

52 LABORATORY CUSTODY PROCEDURES

Laboratory custody procedure are outlined in Attachment B of the QAPP contained in the RFT Work

Plan (dated March 1999), Laboratory Chain-of-Custody Standard Operating Procedire. Once the

- sample arrives at the laboratory, custody of the samples will be maintained by laboratory personnel.

Upon recéipt of the samples, the sample custbdy personnel will remove the chain-of-custody from
the sealed cooler and sign and record the date and time on the chain-of-custbdy. The samples
received will be verified to match those listed on the chain-of-custody. The laboratory will -
document and notify the Sampling Contractor’s QA Manager immediately if any inconsistencies
exist in the paperwork associated with the sa‘mﬁles,. The laboratory at a minimum will document the
following stages of analysis: sample receipt, sample extraction/preparation, sample analysis, data
reduction, and data reporting. |

Samples will be given an unique laboratory identification number which is entered into the samiple
receiving log and the Laboratory Information Management System (LIMS). The analyst will enter

 the analytical data into'the LIMS upon analysis completion and validation. The samples are placed

into appropriate storage (refrigerators at 4°C) within an access controlled location. All samples are
maintained under proper storage conditions for thirty days past the generation of the analytical report.
The LIMS tracks the sgmple until completion of the report and invoice mailing. The data archived
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from the LIMS will be transferred to magnetlc tape and retained for five years fiom the completion

of sample analysis.

A chain-of-custody Sample Control Record is used as the documentation for the movementof chain-
6f-cus_tody samples in and out of the access controlled storage. The analyst signs sample in and out -
each time & sample(s) is femoved for any analysis. After all analyses are complete, the-sampl'e
custodian files the form in the chain-of-custody project file. An example of the cham-of-custody
Sample Control Record can be found on Flgure 5-2.

Procedures for the custody of analytlca.l data are outlined in Section 4.1, Attachiment A. Sample
d15posal prooedm‘es are outlined in Sectlon 4. 2 4, Attachmerit A.

53  FINAL EVIDENCE FILES

The final eviderice file will be a central repository for all documents which constitute evidence
relevant to sampling and ahalysis activities as described in this QAPP. AGC is the custodian of the E
evidence file and maiitains the contents of evident files for the investigation at the AGC West
Chester office. The files will be maintained as mandated by the EPA and will be maintained for a
" minimum s§ix years after the termination of the order. The final evidence ﬁle will contain at a

minimum the followmg

Field logbooks;
Photographs;

Drawings;

Laboratory data. dehverables
Data validation réports;
Progress reports; and
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In order to provide h1gh quality data, it is essennal for all field and laboratory equipment to be in

satisfactory operating condition. Thus, routme equipment calibration and maintenance is requued '

During groundwater sampling, field measurements including pH, temperature, redox potential,

dissolved oxygen, specific conductance and turbidity will be-taken. Field calibration procedures, at -

a minimum, will include the following:

. Calibration of field instruments will be performed by trained technicians prior to
mobilization of equipment to the site. All instruments will be calibrated as specified
by the: manufacturer. Standard solutions will also be checked to determine stability -
and operaung conditions. All results of field calibrations and measurements will be
maintained in bound site-dedicated logbooks assigned to the specific instrument
and/or field logbooks at least daily when the instrument is in use.- The recorded

. calibration information Will include date and timhe of calibration, standatds used,
corrective actions taken if necessary, and calibration results. Routine field equipment
maintenance will be documented in bound logbooks which will be kept with the field
instruments.

. pH meters will be calibrated according to manufacturer's instructions prior to each
use and will, at a minimum, consist of two standard buffer solutions (4, 7, or 10)
obtained from chemical supply houses. Additionally, two standard buffer solutions
will be analyzed as vérification checks after every 20 samples and after each use.
The verification check results must agree within + 0.05 pH standard units or
recalibration and reanalysis of all samples since the last verification check sample is
required.
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y All field thermometers will be checked againist & NIST or equivalent thermometer
once a year. The temperature difference will be documented in a logbook and the
field measurements will be adjusted accordingly. Temperature measurements will
be recorded to+ 0.2° C.

. Dissolved oxygen meters are calibrated by a trained technician prior to use in the-
field using a 100 percent relative humidity chamber (air calibration method). A
Winkler titration is performed to chéck the accuracy of the air calibration method.
Dissolved oxygen meters will be calibrated in the field daily by the sampling
personnel using the air calibration method.

. Specific conductance meters will be calibrated prior to each use using two potassium
chloride solutions prepared by a qualified laboratory or chemical supplier. These
solutions will bracket the levels of the samples, Ata minimum, one of the solutions
will be analyzed as a verification check after each sample location and at the end of
the day. The verification check must be within £+ 10% of the true value. If the
verification check is not within 10% of the true value, recalibration of the instrument
is required and the last sample must be reanalyzed.

. Turbidity meters will be calibrated daily pnor to use by using a standard of known
turbidity prov1ded by the manufacturer.

All caﬁbﬁﬁon procedures performed will be documented in the field logbook and will include the
date and time of calibration, name of the person performing the calibration, reference standards used,
and the instrument readings.

62 LABORATORY INSTRUMENT CALIBRATION
Calibration procedures for a specific laboratory instrument will consist of initial calibrations, initial
calibration verifications and continuing calibration verification. The SOP for each analysis

performed in the laboratory describes the calibration procedures, their frequency, acceptance criteria
and the conditions that will require recalibration. In all cases, the initial calibration will be verified
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using an independently prepared calibration verification solution. Specific laboratory instrument

calibration requirements summarized in Table 6-1 outlined in Section 13.0 of each applicable
laboratory SOP provided in Attachment B of the RFI Work Plan.

The laboratory maintains a sample logbook for each instrument. These iogbooks contain the
following information; instrument identification, date of calibration, analyst, calibration standards,

and samples associated with these calibrations.

If equipment fails calibration or equipment rhalfunction is noted during calibration, the equipment
is tagged and femoved from service. The equipment is held out of service until repairs and
successful calibration occur. All malfunctions, repairs and recalibrations are recorded in the
appropriate instrument maintenance and calibration logs. -
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7.0 ANALYTICAL PROCEDURES

7.1 - FIELD ANALYTICAL PROCEDURES

Temperature; redox potential, 'dissolved oxygen, turbidity, pH and specific conductance
‘ieasurements of samples will be performed to determine if a well has been adequately purged. All
field measurements will be collected according to manufacturer’s instructions. Tdble 3-2 presents

the quality control requirements and criteria for the field measurement parameters.
72 LABORATORY ANALYTICAL PROCEDURES
All sample media will be analyzed by TriMatrix Laboratories, Inc. TriMatrix is located at:

5560 Corporate Exchange Court SE
Grand Rapids, Michigan 49512
Telephone (616) 975-4500
Facsimile (616) 942-7463

The laboratory will conduct the analyses in accordance with the specified fnethjo‘ds in Table 7-1.
Only the most updated U.S. EPA methodology will be used. These methods have been selected
because they are deemed sufficient to achieve the project data quality objectives. Standard Operating
Procedures for the analyses are identified in Table 7-1 and are provided as attachmenits to the RFI
‘Work Plan. These SOPs for sample preparation and analysis are based on the applicable USEPA
Method. These SOPs provide sufficient detail and are specific to this investigation.
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The laboratory SOPs listed in Table 7-1 include a QA section which address the minimum QC

‘ requirements for analyses. All quality control samples identified in Section 8.0 will be analyzed as

appropriate for each method. The quality control criteria as identified in the referenced U.S. EPA
methods must be met or appropriate action will be taken. This may include termination of analysis,
reanalysis of samples, or accepting the data and acknowledging a level of uncertainty.

A complete listing of the project target analytes, quantitation limits and laboratory method detection
lifiits is. provided in Table 3-4.

7.22 List of Associated Quality Conitrol Samples
Section 13.0 of the laboratory SOPs listed in Table 7-1 specifies the minimum QC requirements for -
the analysis of specific analyte groups. All project target analytes will be added to the spiking

solution, in compliance with project requirements. Section 8.0 of this QAPP contains a complete
listing of the associated QC samples for every analyte group and matrix, '
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8.0 INTERNAL QUALITY CONTROL CHECKS

Quality control and quality assurance procedures include both field and laboratory check samples
and are- designed to ensure and document the overall quality of the data. QA/QC checks detect
potential problems at the soufce and, if necessary, trace the émpl.e analytical pathways for
introduction of contamination. The qualify control data generated in the field will monitor sampling
techniques, reproducibility, and cleanliness. Quality control data generated by the laboratory will
monitor reproducibility (precision), cleanliness, and accuracy in analyzed samples. During data
. validation, QC check results are used to evaluate precision, accuracy, and represeﬁtaﬁveness of the
overall sampling and analytical program. ’

8.1 FIELD QUALITY CONTROL CHECKS

The field quality control samples monitor the data quality as it is affected by the field procedures and
conditions. Field QC samples are control samples that are introduced to the laboratory from the
field. During field samipling efforts, different types of QA samples will be collected: field blanks,
equipment blanks, field replicate and samples, matrix spike samples. The QC criteria for each field
quality control sample are provided in Table 3-2. Validation guidelines outlined in Section 9.2 will
be used for the acceptance limits of the field QC samples. Each type of QA sample is described

below.
8.1.1 Field Blanks

Field blanks are collected in the field by pouring demonstrated analyte-free water provided from the

laboratory from one sample containerinto a preserved sample container identical to those provided
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for sample collection. One field blank will be collected for each sampling round, and will be

analyzed for the same parameters as the actual samples. Field blanks for dissolved metals will be
filtered through a 0.45 pm filter prior to preservation.

8.12

quipment Blanks

Equipment..blagl_cs- are prepared in the field to ensure a sampling device (e.g., pump) has been
effectively cleaned. The sampling equipment is filled with dejonized Wwater ot deionized water is
pumped through the device, transferred to the laboratory supplied satnplé bottles, preserved if
necessary, and sent to the laboratory for analyses with the site samples. If dedicated equipment is
not used, one equipment blank will be submitted for analyses for every 10 samples per media
collected, and will be analyzed for the same parameters as the field samples. Equipment blanks for
dissolved metals will be filtered through a 0.45 pm filter prior to preservation.

Field dﬁpliéate samples consist.of an actual sample taken in the field which has been split into two
aliquots and put into two separate sampling containers. Aqueous samples will be obtained by
altemﬁtely filling sarmple containers fromthe same sampling device for each parameter The samples

~will be transported to the laboratory and analyzed astwo separate samples. The results will be used
to assess laboratory accuracy and precision of sampling and analysis.

Each sample will be labeled with a unique sample number and submitted to the laboratory for the
appropriate analyses. Field duplicate samples determine analytical precision and sample

om TS okt ot Mk i L0 872
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representatweness One field duplicate sample will be collected for every 10 samples per medla

collected.
8.1.4 Mitrix Spike

Matrix spike (MS) samples will be submitted in association with metal analyses as further QC

checks. MS will be collected from the same location as the field sample and in the same manner.

Each sample will be labeled with the sample number as the original sample, designated on the chain-
of-custody as MS, and submitted to the laboratory for the appropriate analyses. MS samples
determine accuracy by the recovery rates of the compounds added by the laboratory (all site related
metal compounds will be included in the spiking solution). The MS samples also monitor any
possible matrix effects specific to samples collected from the site and the extraction/digestion
efficiency. One MS sample will be collected for every 20 samples permedia collected and analyzed.

82 LABORATORY QUALITY CONTROI CHECKS

All QC procedures employed by the laboratory will be, at a minimium, equivalent to those required
in the specified analytical methods. Laboratory QC checks are accomplished through the analyses
of laboratory blanks, matrix spike, calibration verifications, laboratory fortified ‘blanks and
| performance evaluation samiples. When internal quality control results fall outside method
acceptance criteria, the data will be reported, and the analysis repeated, flagged or accepted
according to the specified analytical methods. The following sections generally describe intérnal
iabomtory quality control chieck samples. Quality control requirements are outlined in Section 18 of
the laboratory SOPs contained in the RFI Work Plan QAPP.
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8.2.1 Laboratory Blanks

Method/preparation blanks are generatéd within the laboratory during the processing of the actual
samples. These blanks will be prepared using the same reagents and:procedlures and at the same time
as the project samples are being analyzed. If contamination is found in the method blank, it indicates
that similar contamination found in associated samples may have been introduced in the laboratory
and notactually present in the samiples themselves. Guidelines for accepting or rejecting data based
on the level of contamination found in the blank are presented in the specified analytical method and
laboratory SOPs. |

A minimum of one method blank per 20 samples will be anzlyzed or, in the event that an analytical
round consists of less than 20 samples, one method blank sample will be analyzed.

8.2.2 Instrument Blanks

Instrument blanks are prepared by the laboratory using deionized water for sample analysis.
Instrument blanks are analyzed every ten samples to verify no cross contamination or baseline
drifting has occurred. An instrument blank is generally analyzed after each calibration verification
- standard.

8.2.3 Matrix Spike
Matrix spike analyses are performed in association with the sample metal analyses. Matrix spikes

are prepared by placing a known quantity of selected target analytes into a sécond aliquot of an actual
field sample. All project target analytes will be included in the spiking solution. The spiking occurs
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prior to sample preparation and analysis. The matrix spike is then processed in a manner identical

to the field sample. Recovery of each of the spiked compounds reflects the ability of the laboratory
and method to accurately determine the quantity of that compound in that particular sample.

Matrix spike will be analyzed at a frequency of one pair per sample delivery group of up to 20

satples collected.
8.2.4 (Calibration Verifications

Initial calibration of the instruments will be completed prior to sample analysis following the
specified analytical methods and laboratory SOPs. Additionally, conﬁnuing calibration standards
will be analyzed at least every tenth sample. Recalibration is required if the continuing calibration
standards do not meet U.S. EPA method criteria. Specific calibration standard procedures are
outlined in the laborstory Standard Operating Procedures (Attachment B of the RFI Work Plan).

8.2.5 Laboratory Coiitrol Sample (I.CS

The LCS is prepared by the laboratory by adding analytes of known concentrations to DI water for
aqueous metals analysis. Reference materials with known concentrations are digested concurrent
with samples for solid metals analyses. The LCS is designed to assess the capability of the
laboratory to perform the analytical methods. If the analytes present in the LCS are not recovered
within the criteria defined in the specified analytical methods, the samples will be redigested and
reanalyzed or data will be flagged. :
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Perforance testing evaluation (PT) samples are of known composition which has been provided
to the laboratory for analysis by either an agency or client, The laboratory results are compared to
the actual values to evaluate the laborﬁtory"s performance. Performance evaluation sample analyses
are performed on a regular basis as required for the laboratory's certifications. Some PT programs
which TriMatrix participates in are USEPA Water Pollution Performance Evaluation Study, ASI
National Performance Evaluation Study and USEPA Water Supply Study.
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9.0 DATA REDUCTION, VALIDATION AND REPORTING.

9.1 DATA REDUCTION

9.1.1 Field Data Reduction Procedures

All field data will be written in ink into bound field logbooks immediately after measurements are
taken. If errors are made, the errot will be crossed out with a single line; initialed and dated with the
corrections written clearly adjacent to the original entry.

9.12 Laboratory Data Reduction Procedures

All analytical data will be permanent, complete and retrievable. The analyst will tecord the
analytical data in notebooks along with other pertinerit inforination such as the laboratory ID number.
Each page of the notebook shall be signed and dated by the analyst. Periodic review of the
notebooks will be performed by a supervisor prior to final data reporting. Upon analysis comipletion’
 and laboratory validation, the analyst will enter the analytical data irito thie LIMS.

The laboratory will report sample results on analysis report forms and provide the information
described in USEPA SW-846 for all analyses for each package. A CLP-like data deliverables
package is required. All laboratory data will undergo the data validation procedures described in the

_ Labotatory QA Manual prior to final reporting. Data will be stored on the laboratory’s network until
the investigation is complete, Data archived from the LIMS will be transferred to magnetic tape
which Wwill be retained by the laboratory an additional five years, minimum.
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The equations that will be employed in reducing data are preserited in Section 16 of the associated -

SOPs. The formulas included in the SOP make pertinent allowances for sample matrices. All
calculations are checked by a second person prior to data entry into the LIMS. All groundwater
metals results will be reported in micrograms per liter (ug/L) or milligrams per liter (mg/L). All
blank results and QC data will be included in the data deliverables/package. Blank results will not
be subtracted frorh the sample results. The blank results and QC data will be used in data validation
to review sample résilts qualitatively. Data validation will be performed in gel;eral accordance with
the guidelines identified in Section 9.2. Outliers and other questionable data will be addressed in
the data validation report and specific QA/QC flags will be applied to questionable data. . The
QA/QC flags will be consistent with the USEPA data validation guidelines. |

9.2° DATA VALIDATION

9.2.1 Procedures Used to Validate Field Data

Validation of the field data will be performed by the field technicians under the supervision of the
QA manager. One hundred percent of the field analytical data will be validated. The procedures to
validate the field data for this investigation include checking for transcription errors and review of
logbook, on part of the field crew members. This task will be the responsibility of the lead field
 technician. - ' '

9.2.2 Procedures Used to Validate Laboratory Data

Validation of analytical data as received from the laboratory will be performed by the AGC QA
Manager or QA Scientist. Validation will be performed on 100% of the analytical data in general

FAOFICEAGC\PROIECT 5\File2003-104\Report\OW. Monitoring Plin 1:26-06\QAPCON].wpd 9'.2



Refined Metals

Groundwater Monitoring QAPP

Revision 3: January 2006

Section 9,0

accordance with the following data validation gmdance document, where applicable: USEPA

Contract Laboratory Program National Functional Guidelines for Inorgamc Data Review, Office of
Emergencyand Remedial Response; USEPA, Washington, D.C. July 2002 and IDEM Guidance to
the Performance and Presentation of Analytical Chemistry Data (July 1998). The Data Management
Plan, provided as Attachment C of the RFI Work Plan, discusses the specific procedures for the
validation of CLP data. Quality control requirements specified in the methods will also be used to
evaluate the data. Specific data validation procedures are outlined in Tables 9-1 through 9-3.
Validation criteria are not met for any parameter, the associated samples will be qualified as
indicated in Table 9-1.

The followitig presents definitions for the validation qualifiers:

U - The analyte was analyzed for, but was not detected above the level of the

associated value. The associated value is eithef the sample quantitation limit -
or the sample detection limit.
J | - The jassoci'at'ed value is an estimated quantity.
| R - | The data are unusable. (Note: The analyte may or may not be present.)
Uy - The analyte was analyzed for, but was not detected. The associated detection

limit is an estimate and may be inaccurate or imprecise.

The purpose of data validation is to assess the usability of the data by determining if the laboratory
analyses met the PARCC criteria set by the site DQO’s, the -analyﬁca.l-me_t_hdd used and the guidance
* documents. Upon completion of data validation, the existing results will be reported in tabular form
with data validation flags applied as appropriate to determine the usefulness of the data. The daf__a
validation flags will be consistent with the USEPA and IDEM data validation guidelines. A data
validation report will be written to assist in making decisions based on the analytical results.
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9.3  DATA REPORTING B

Data validation reports, along with copiés of all support documentation, validated data summary
tables, and analytical data packages, will be submitted electronically and as & hard copy monthly to
RMC Project Manager as data is validated as required by IDEM. The RMC Project Manager will
forward to the IDEM, after a_d_equate' time for review, all documents, data and reports. The data
validation report will be prepared. |

9.3.1 Field Data Reporting

Field data reporting will be conducted thro.hgh. the transmission of logbook sheets containing
tabulated results of all measutements made in the field, and documentation of all field activities.

9.3.2 Laboratory Data Reporting
The task of reporting laboratory data begins after the independent validation activity has been

concluded. The AGC Quality Assurance Manager must perform a final review of the report

summaries and case narratives to determine whether the report meets project requirements. In

addition to the record of chain-of-custody, the report format shall consist of the following: _

1. Case Narrative:
i. | Date of issuance
ii.  Laboratory analysis performed

iii.  Any deviations from intended analytical strategy
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iv.  Laboratory batch number
V. Numbers of samples and respective matrices
vi. QC procedures utilized and also references to the acceptance criteria
| vii; L.abqratoxyrepért contents
viii. ' Project narie and number
ix. Condition of samples ‘as-received’
X. Discussion of whether or not éampl_e holding times were met
xi.  Discussion of technical problems or other obsérvations which may have created
analytical difficulties
xii.  Discussion of any laboratory QC checks which failed to meet project-cﬁteria
xiii.  Signature of the Laboratory QA Manager
2. Chemistry Data Package:
i, Case narrative for each analyzed batch of samples
ii. Summary page indicating dates of analyses for samples and laboratory QC checks
ii.  Cross referencing of laboratory sample to project sample identification numbers
iv.  Description of data qualifiers to bé used |
v. . Sample preparation and analyses for samples
v1 Samplé resuilts
vii.  Raw data for sample results and laboratory QC samples
| viii. Results of (dated) initial and continuing calibration checks
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ix. MS recoveries, laboratory control samples, method blank results, and calibration
check compounds '

X. Labeled (and dated) instrument data of sample results and laboratory QC checks

xi.  Copies of Nonconformance Reports

The data package submitted will be a “CLP-like” data package consisting of all the information
presented in a CLP data package (but without the CLP forms).

All deliverables/packages from each laboratory must be paginated in ascending order. The
labofatory must keep a copy of the paginated package in order to be able to respond efficiently to
data validation inquiries. Any errors in reporting identified during the data validation process must
be corrected by the laboratory as requested.” All data validation inquities to the laboratory must be
addressed by a written response from the laboratory in question.

The deliverables will be provided to the AGC Quality Assurance Manager and will be made
available to the EPA upon request.

“will be checked for the appropriate analytical methods defined, parameters requested, number of
samples collected and QC samples collected. The laboratory will be contacted if any information
on the chain-of-custody is missing or incorrect. The CLP-like deliverables hard copy and electronic
data will be provide to the AGC QA Manager. The QA Manager will perform an initial check to
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verify that all the samples were analyzed, the correct methods were used for analyses, all requested

parameters were andlyzed and samples were analyzed within the holding time requirements. The

electronic deliverables will be downloaded into a site specific database and checked with the hard
copy deliverables during the data validation process. A project statis form will be completed each
time a check level is performed. The project status form and check forms are inicluded in Attachment
D of the RFI Work Plan. |

Analytical data, reports, and afiy 6ther project related information produced during this project will
be retained by AGC or its designee. Project r‘epbrts, tables, etc. may be stored in project specific-
electronic files. On a regular basis, the data will be backed up on magnetic tapes and stored off-site.
The files will bé maintained as mandated by the EPA and will be maintained for a minirum six
years after the termination of the order. C '
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10.0 PERFORMANCE AND SYSTEM AUDITS AND FREQUENCY

Performance and system audits will be conducted to verify that sampling and analysis are performed
in accordance with the proceduires established in this QAPP.

10.1

[ELD PERFORMANCE.AND SYSTEM AUDITS
10.1.1 Internal Audits
10.1.1.1 Internal Audit Responsibilities

Internal audits of field activities including sampling and field measurements will be conducted by
the AGC QA Manager. These audits will verify that all established procedures are being followed.

10.1.1.2 Internal Audit Procedures

The audits will include a review of field sampling records, field screening analytical results, field
instrument operating records, sample collection, handling and packaging in compliance with the
established procedures, and maintenanice of QA procedures, chain-of-custody, etc. by the AGC QA
‘Manager in the AGC office at the completion of the round of sampling undet the SAP. Follow-up
discussion will be conducted with the field samplers to correct any deficiencies and to verify that QA

procedures are maintained during subsequent sampling. -
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10.1.2 External Field Audits

10.1.2.1 External Field Audit Responsibilities
External field audits may be conducted by the IDEM.
10.1.2.2 External Field Audit Frequency

External field audits may be conducted any time during the field operations. These audits may or
may not be announced and are at the discretion of IDEM.

10.1.2.3 External Field Audit Process

External field audits will be conducted according to the field activity information presented in the
QAPP. The external field audit process can include (but not be limited to): sampling equipment

-decontamination procedures, sample bottle preparation procedures, sampling procedures,

examination of field samplihg and safety plans, sample vessel cleanliness and QA procedures,
procedures for verification of field duplicates, sample preservation and preparation for shipment, as

well as field screening practices.
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11.0 PREVENTATIVE MAINTENANCE

1.1 FIELD INSTRUMENT PREVENTATIVE MAINTENANCE

Field medsurement equipment, pH meters, thermometers, dissolved oxygen meters, and specific
conductance meters will be maintained in accordance with manufacturer's instructions. All field
équipmerit will be checked by qualified technicians prior to use in the field. The instrument operator
will be responsible for ensuring that the equipment is operating properly prior to use ih the field.
Any problems encountered while operating the instrument will be documerited in the field logbook.
Critical spare parts such as batteries and pH probes will be kept on-site to reduce potential downtime.
If problem equipment is detected or should require service, the equipment will be returned and a
qualified technician will perform the maintenance required. Use of the instrument will not be
resumed until the problem is resolved. Backup instruments and equipment will be available on-site
or within 1 day shipment to avoid delays in the field activities. Routine maintenance of field
instruihents will be documented in bound logbooks which will be kept with the field instrument.
Spare parts and the maintenance schedule are presented on Table 11-1.

Preventative maintenance and periodic maintenance is performed as recommended by the
manufacturers of the equipment in use in the laboratory. Spare parts are kept in inventory to allow

for minor maintenance.

The laboratory staff performs preventive maintenance and repairs or coordinates with a vendor for
the repair of all instruments. All laboratory instruments are maintained in accordance with
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manufacturer’s specifications and the requirements of the specific method employed. This

maintenance is carried out on a regular, scheduled basis and is documented in the laboratory
instrument service logbook for each instrument. Emergency repair or scheduled manufacturer’s
maintenance is provided under a repair and maintenance contract with factory representatives. The
following Table 11-1 summarizes preventive maintenance schedules and critical spare parts
inventories. Refer to the SOPs included in Attachment B of the RFI Work Plan for the preventative
maintenance program for the ICP/MS and ICP.

SPECTION/ACCEPTANCE .. REQU

113 :
CONS ES

_ Inspection/acceptance requirenients for laboratory supplies and consumables are documerited in .
. - -Section 3.10, Attachimernt A of the RFI Work Plan. '

»
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12.0 SPECIFIC ROUTINE PROCEDURES USED TQO EVALUATE DATA PRECISION
ACCURACY AND COMPLETENESS

The purpose of this section is to indicate the methods by which it will be ensured that the data
collected for this investigation falls in line with the DQOs for the site. '

Factors considered in this assessment include, but are not limited to:

. Possible future use of analytical results to conduct a groundwater specific Risk
Assessment.

J The contaminants known and/or suspected to be of concernona pl'Oj jectasthey relate
to the data quality level parameters chosen. . .

. The choice of analytical and sample preparation methods for contaminants of concern
whose method detection limits will meet or exceed the data quality level
concentrations for those contaminants.

Once these goals and objectives are evaluated and chosen, analytical data quality will be assessed
to determine if the objectives have been met. In addition, the data will be reviewed for indications
of interferencés to results caused by sample matrices, cross contamination during sampling, cross
contamination in'the laboratory, and sample preservation and storage anomalies (i.e., sample holding
time). '

121 ACCURACY ASSESSMENT

Accuracy will be calculated on the average percent recovery of spiked samples. In order to assure

the accuracy of the analytical procedures, an environmental sample shall be spiked with a known
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amount of the project target analytes. At a minimum, one spike sample shall be included in every

set of 20 samples analyzed on each instrument. The increase in concentration of tlie analyte

observed in the spiked sample, due to the addition of a known quantity of the analyte, compared to

the reported value of the same analyte in the unspiked sample determines the percent recovery.

Accuracy is similarly assessed though determination of percent recoveries for laboratory control

samples. Reference materials are essential to the evaluation of accuracy. Stock solutions for

accuracy spikes and labotatory conitrol samples shall be traceable to a source independent from the
calibration §tandards. Accuracy is calculated using the equation below:

or pSSR-SR SR _ 100

- SAx100 v

Where:
%R = percent recovery
SSR = spiked sample result
SR= sample result
SA = amount of spike
" TV =true value (actual mass)

122 PRECISION ASSESSMENT

The precision of field. duplicate pairs or laboratory duplicate pairs will be expressed as relative
percent difference (RPD) or relative standard deviation (RSD). RPD is derived from the absolute
difference between duplicate analyses divided by the mean value of duplicates. The percent RSD
is obtained by dividing the standard deviation by the average of the sample set. Equations for RPD
and RSD are presented below:
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D, - D.
RPD = _l_l—’l— 100
- ((D1+D2)1/2)
~ Where:

D1 and D2 = two replicate values

S : T -, 12
RSD =—; andS =[—(x~x)* | (n~1

e L2/ (-D)]
S = standard deviation
.X = average of sample set
x, = each observed value

x=the arithmetic mean of 5.11 observed values

n = total number of values

Completeness is evaluated by dividing the total number of verifiable data points by the maxlmum
number of data points possible and expressing the ratio as a percent. A usability criteria of 90
percent has been set for this project. Following completion of the analytical testing, the percent
completeness will be calculated using the following equation:

: D
Complet %)=—— x 100
ompleteness(%) x
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D = niumber of confident quantifications
P = number of analytical parameters per sample requested for analysis

n= numbef of samples requested for analysis

124 ASSESSMENT OF DATA

The field and laboratory data collected during this investigation will bé used to evaluate groundwater
flow and quality and determine whether past drainage areas have been affected. The QC results

')_ g.v_.so_cigted-with each anaiytica.l parameter will be compared to the objectives presented in Sections |
3.5 and 3.6 of this QAPP. Only data generated in association with QC results meeting these
objectives will be considered usable for decision making purposes. |

In addition, the data obtained will be both qualitatively and quantitatively assessed on a project-wide, -
matrix-spécific, parameter specific and unit-specific basis. The assessment will be performed by the
QA Manager and the results will be presented and discussed in detail in the final investigation report.
Factors to be considered in this assessment of the field and laboratory data will include, but not
necessarily be limited to, the following:

. Were all samples collected uising the methodologles and SOPs proposed in the
QAPP?

. Were all proposed analyses performed in accordance with the SOPs provided in th1s
QAPP?

. Were samples obtained from all proposé_d s"a.mpl‘ihg‘ loc'atic‘ms?

»
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Wete samples received at the la‘boratory'intact and within holding time requirements?

Do any a.na.lytlcal tesiilts exhibit elevated detection limits due to matrix mterferences
or contaminants present-at high concerittations?

Were all data validated according to the validation documents proposed in this
QAPP‘7

- Were any data found to be: unusable (qua.hﬁed as “R”) based on the data vilidation

results?

Were any data found to be usable for limited purposes (qualified as “J”) 'b;as_ed o the
dsta validation results?

What affect due qualifiers applied as a result of data validation have on the. ablhty to
1mplement the project decision rules?

Is data of sufficient quality to support possible future groundwater specific risk

assessment?

Can valid conclusions be drawn for each area under this investigation or is further
sampling required? .

Were all issues requiring corrective action fully reSOlved?

Based on the overall findings of the investigation and this assessment, were the
ongmal pro;ect obJectlves appropnately defined? If not, have revised pro;ect
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13.0 CORRECTIVE ACTION

- 'When field sampling activities or laboratory Quality control results show the need for cotrective )
action, immediate action will 'tak.e place and will be properly documented. In the event that a
" problem arises, corrective action will be impleitiented. Any error or problem will be corrected by

an appropriate action Which may include:

Replacifig ot repairing a faulty measurement system,
‘Discarding erroneoius data;

Collecting new data; and
Accepting the data and acknowledging a level of uncertamty

13.1

The lead field sampler will be responsible for all field quality assurance. Any out of brdtdcol '

: occ‘ufre_hée. -djscove:éd during field sampling will be documented in the field notebook and
immediate corrective action will be taken. For problems or situations which cannot bé solved
through immediate corrective action, the lead field sampler will immediately notify the Contractor’s -
Project Manager. The AGC Project Manager/QA Manager and lead field sampler will investigate
the situation and determine who will be responsible for implementing the corrective actiori.
- Corrective action will be implemented upon approval by the AGC Project Manager/QA Manager.
The AGC Pioject Manager/QA Manager will verify that the corrective action has been taken, appears |
effective, and at a later date, verify that the problem has been resolved. The successfully
'implemenfed. corrective action will be documented in the field logbook by the lead field sampler.
~ Any deviations from the quality assurance protocol in the QAPP must be ju‘stiﬁed,- approved by the

AGC Project Manager/QA Manager (and the IDEM, if necessary), and properly documented.
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13.2 LABORATORY CORRECTIVE ACTION

Corrective a&_ion will be implemented to correct discrepancies found which affect the validity or
quality of analytical data and to identify any analytical data that may have been affected. Limits of
data acceptability for each parameter and sample matrix are addressed in the instrument manuals,
USEPA Methods and/or Laboratory QA Manual (Attachment A). Whenever possible, immediate
corrective action procedures will be employed. All analyst corrective actions are to be followed
according to the instrument manuals, USEPA Methods, or Laboratory QA Manual. Any corrective
action perfotined by analyst will be noted in laboratory logbooks.

Laboratory personnel noting a situation or problem which cannot be solved through immediate
corrective action, will notify the Laboratory QA Supervisor. The QA Supervisor will investigate the
extent of the problem and its effect on the analytical data generated while the deficiency existed. All
data suspected to be affected will be scrutinized to determine the impact of the problem on the
quality of the data. Ifit is détermined that the deficiency had no impact on the data, this finding will
be documented. If the quality of the analytical data were affected, the ZLabdr‘a‘to‘ry Program Ma‘niger
and Contractor’s Project Manager will be notified immediately so that courses of action may be
identified to determine how to rectify the situation.

The laboratory must take corrective action if any of the quality cortrol data generated during the
laboratory analyses are outside the method criteria. Corrective action for out-of-control calibrations
is to recalibrate the instrument and reanalyze the samples. A sequence is specified in the USEPA
specified methods when problems in analyses are encountered. The laboratory will follow these
procedures exactly and document the problems encountered and corrective action in a case narrative

enclosed with each data deliverables package.
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The Laboratory QA Supervisor will be respons1ble for mformmg the Laboratory Program Manager

and Sampling Contractor’s Project Manager the effects on the data, the data affected and the
-correctwe action takefi. It is also the Laboratory QA Supervisor's responsibility to venfy the

coifective action was performed; appears effective, and at a later date, the problem was resolved.

Documentation of corrective actions taken by laboratory are outlined in Section 4, .Attachmex_lt- A-. of
the RFI Work Plan. Reports wﬂl be completed to document nonconformances and the eorreetive
actions taken. Copies of nonconformance repoits will be included as part of the labofatory
deliverable for this project.

‘Upon cotpletion, sample data packages will be sent from the laboratory to the AGC QA Manager
fot data validation. If all project sg._mbIe_s ‘are not present in the data 'p_a'ekage_s or any deficiencies
affecting the sample results are noted, the QA Manager will contact the Laboratory Program
Manager. The Laboratory Program Manager will consult with the Lequ.tory QA Supervisorand
fe_spond in writing to any inquiries and provide any changes to the data packages to the QA Manager.
Ay etiors, problems, questionable data values, or data values outside established control limits will
be corrected by the appropriate action which may include disregarding erroneous data, collecting
new data, and accepting the data and acknowledging a level of uncertainty. The data validation
report will prev‘ide- a description of the usability of the data. |
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; TABLE 1-1
REFINED METALS SITE PROJECT ANA.'ILYTE LIST
' . Human Health | Ecological hgs
Constituent Matrix | Dats Quality | Data Quality | ("3ioinfion
_ Level! Level® Ay
Antimony | Aqueous [  6pugl NA 1pg/l
 Arsenic |  Aqueous | 0.045g/L* NA __1pgl
Iron Aqueous | 11,000 pg/L NA 100 pg/L
"Lead Aqueous 4 pg/L NA 1 pg/L
Sodium | Aquéous |  NA NA | 500pug/l
Chloride | Aqueous NA ‘NA | 1mgl
__Sulfate Aqueous NA NA _Smg/llL

* For these parameters, analytical sensitivity is inadequate to meet target decision
~levels. Therefore, for risk assessment purposes, non-detect data shall be
considered as equal to one-half the reporting limit.

1 USEPA Region 9 Preliminary Rémediation Goals (PRGs), 1998.

2 USEPA Region 5 Ecological Data Quality Levels.
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TABLE 3-1
REFINED METALS SITE
DATA QUALITY OBJECTIVES
_____DQO Parameter " Laboratory Parameters Field Parameters
- Accuracy Table 3-2 ~ Table 3-2
. Precision Table 3-2 __Table 3-2
~ Completeness _ 90% __100% _
Comparability Based on precision, accuracy, | Based on precision, accuracy,
and media comparison and media comparison

Note

1 Indicator parameters include: specific conductance, temperature, dissolved oxygén, redox

potential, and pH.
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TABLE 3-2
REFINED METALS SITE
ACCURACY AND PRECISION DATA QUALITY OBJECTIVES FOR
LABORATORY AND FIELD PARAMETERS

_Audit | Parameter Analytes _ Control Limits _
Accuracy | Laboratory Metals <£L0Q
Blank Chloride
| Sulfate = |
Field/Equipment ~ Metals ' <+LOQ
 Blank Chloride -
Sulfate
Matrix Spike Metals 75-125 %, unless the sample
Recovery Chloride concentration is greater than 4
... Sulfate | timesthe amount of spike added
Laboratory | Metals | 80-120%
Control Sample Chloride
. - Sulfate
" Precision Matrix Spike Metals <20% RPD for results > 5 x
Chloride LOQor
.l Sulfate <+1.0Q for results <5 x LOQ -
Field Duplicate " Metals | <25% RPD for both results > 5 x
Chloride LOQ,
Sulfate <+1.5xL.0Q for both results < 5
' xLOQ,
<+1.5xL.OQ for one result <5 x
- N LOQ and the other> 5§ x LOQ
Accuracy/Precision | Field Parameters pH + 0.05 pH units
Standard Checks | | Specific Conductance +10% RPD
| Turbidity + 2% NTU
Dissolved Oxygen + 0.3 mg/L
Redox Potential - +0.1 mg/L
Temperature _+02°C
Note

LOQ Limit of Quantitation
Metals (Antimony, Arsenic, Iron, Lead, Mangariese, Sodium)
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TABLE 3-3 '
REFINED METALS SITE
SAMPLING AND ANALYSIS PROGRAM SUMMARY
Sample Matrix Parameters Numberof | Field | Matrix | Blank | Total Number
Location . - Samples’ | Duplicate. | Spike. | | of Samples®
Monitoring Wells | Groundwater | Field Turbidity 12° NA NA NA 12
(rounds 1-4) pH - L
Redox potential
| Specific conductance
Temperature
Dissolved Oxygen
‘Laboratory | Metals (Sb, As; Fe, Pb, 4 1 1 .2 8
Mn, Na) :
Chloride- 4 1 1 2 8
. Sulfate 4 1 1 2 8
Groundwater | Field Turbidity 12° NA NA NA 12
(all subsequent | PH
rounds) Z Redox potential
Specific conductance
Temperature
{ Laboratory | Metals (Sb, As, Pb) 4 1 1 2 ]
Notes

1 Blank total includes estimated number of field and equipment blanks.

2 Total number of samples per event.

3 This number reflects the fewest number of samples to be taken.
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TABLE 3-4
REFINED METALS SITE PROJECT ANALYTE LIST
QUANTITATION LIMITS
Parameters Method" Method | Quantitation | Laboratory Standard
Detection Limi¢* Operating Procedure
_ Limit '
timony | SW-846 3010A/6020 | 0.682 pg/L 1.0 pg/L GR-01-121/GR-01-129
senic | SW-846 3010A/6020 | 0.239 pg/L 1.0 pp/l GR-01-121/GR-01-129
Iron SW-846 3010A/6010 { 7.72 pg/L 100 pg/L | GR-01-121/GR-01-100
Lead | SW-846 3010A/6020 | 0.231 pg/L 1.0 ug/L GR-01-121/GR-01-129
Sodiuth | SW-846 3010A/6010 | 231 pug/L. | 500 ug/L | GR-01-121/GR-01-100
Chloride MCAWW 3252 | 038 mg/L | 1.0mgL [ GR-02-104 |
Sulfate. | = MCAWW 3754 0.152 mg/L, 50mg/ll | GR-05-108

1 Meéthods listed are from USEPA “Test Methods for Evaluating Solid Waste:
Physical/Chemical Methods” April 1998, SW-846, Fifth Edition ahd USEPA
“Methods for Chemical Analysis of Water and Wastes™ March 1983.

2" - Specific quantitation limits are highly matrix-dependent. The quantitation limits

" listed herein are provided for guidance and may not always be achievable.
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TABLE 4-1 -
REFINED METALS SITE
PARAMETER TABLE
Parameter .| Matrix Method Container Type | Preservative | Holding Time
Temperature, pH, Redox ufacturer’ . | =?;
Potential, Dissolved Oxygen, | ~Aqueous Manl tructions S ‘NA NA [ Analyze Immediately
Specific Conductance ' ' f
. - USEPA SW-846 -
 Antimony, Arenie. 100 | s qizoous 3010A/6020A° 1 Litr uDPE | INOstopH2 | g0y, 0
Lead, Sodi 4 USEPA SW-846 - | Cool 4°C2°C | o4
odium | 3010A/6010B> |
Chloride _Aqueous MCAWW 352.2° 1 o 1 28 Days
Sulfate Aqueous | MCAWW 37527 | ! Liter HDPE | Cool #°C£2°C 28 Days
Notes

NA  Not applicable '
HDPE High density polyethylene plastlc
HNO; Nitric acid

1 Includes total and dissolved metals. Dissolved metals will be field filtered prior to preservation.

2 USEPA “Test Methods for Evaluating Solid Waste: Physical/Chemical Methods,” April 1998, SW-846, Fifth Edmon :
3 USEPA “Methods for Chemical Analysis of Water and Wastes,” March 1983
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TABLE 6-1
SUMMARY OF LABORATORY CALIBRATION REQUIREMENTS
I Method Parameter | QC Check Minimum l‘.‘r_equeney i Acceptance Criteria
1 SW-846 6020A | Antimony, ';  Instrument Detection Limit (IDL) | Every three months: . - SW-846 6020 Paragraph 82
(ICP-MS) Arsenic, Lead | Determination 3 '
| Internal Standards ‘Monitor during every analysis " Within + 20% of the original
1 calibration solution
- | Initial Calibration - Daily initial calibration prior to sample analysis | 90-110% recovery for each
. (minimum 1 standard and a blank) . parameter
Calibration Verification ‘Before beginning a sample run, after every 10 90-110% recovery for each
(second source standard) samples and at the end of the analysis sequence parameter
Instrument Blank Before beginning a sample run, after every 10 No analyte detected > LOQ
(calibration blank) samples and at the end of the analysis sequence .
Method Blank (preparation blnnk) ' One method blank for each group of 10 samples. | No-analyte detected > LOQ
-| Matrix Spike (MS) One MS for each group of 10 samples. 75-125%
Duplicate Sample Analysis |. One duplicate for each group of 10 samples. RPD <20%
Laboratory Control Sample (LCS) | One LCS for'each group of 10 samples. 80-120%
Serial Dilution | One-dilution test for each group of 20 samples. Within & 10% of the original
: determination
ICP Interference Check Solutions | Perform at the beginning of an analytical run or 80-120%
(ICS-A and ICS-AB) ‘once every 12 hours, whichever is more frequent.
Post Digestion Spike SW-846 6020 Paragraph 8.6 75-125%
ICP Interelement Correction . Annually SW-846 6020 Paragraph 8.4
Factors
MS Tuning Sample Prior‘to calibration and analysis 95-105%
SW-846 6010B | Iron, Sodium | Instrument Detection Limit (IDL) Quarterly 'SOP GR-01-100, p.30
(ICP) Determination - : . '
Instrument Profile Run before initial calibration . 70-130% from the recorded
: | value
' Instrument Calibration Run before initial calibration > 0.995
{ Initial Calibration - Dmly mnml calibration prior to sample analysls " 90-110% recovery for each
(minimum 1] standard and a blank) | parameter
| Calibration Verification Before beginning a sample run, after every 10 | 90-110% recovery for each
| (second source standard) samples and at the end of the analysis sequence parameter
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Method Parameter QC Check Minimum Frequency Acceptance Criteria
' Instrument Blank | Before beginning a sample run, after every 10 No analyte detected> LOQ
(calibration blank) samples and at the end of the-analysis sequence :
Method Blank (preparation blank) | One method blank for each group of 10 samples. | No analyte detected > L.OQ
‘Matrix Spike (MS) One.MS for each group of 20 samples. 75-125%
Duplicate Sample Analysis One duplicate for each group of 10 samples. RPD < 10%
Laboratory Control Sample (LCS) | One LCS for each group of 10.samples. | 90-116%
Serial Dilution One dilution test for each group of 20 samples. | Within + 10% of the original
| determination
.ICP Interference Check Solutions | Perform at the beginning of an analytical run.or | 80-120% spiked elements.
| (ICSA-1 and ICSA-2) once every 12 hours, whichever is'more frequent. | + 2*LOQ unspiked elements
t Contract Required Detection After initial calibration blank and before ICSA-1 | 80-120%
| Limits (CRDL) .
| Laboratory Fortified Blank (LFB) | One per sample batch. 75-125%
Post Digestion Spike One for each group of 20 samples. 80-120%
ICP Interelement Correction Bvery six months 80-120%
. Factors
MCAWW 3252 Chloride Initial Calibration - Daily initial calibration prior to sample analysis | r*>0.0990
MCAWW 375.2 Sulfate (minimum 6 standards and a blarnk) . :
Calibration Verification Before beginning a sample run, after every 10 85-115% recovery for each
{second source standard) | samples and at the end of the analysis sequence parameter
Instrument Blank - Before beginning a sample run, after every 10 No analyte detected > LOQ
(calibration blank) | samples-and at the end of the:analysis sequence ,
‘Method Blank (preparation blank) | One method blank for each group of 10 samples. | No analyte detected> LOQ
Matrix Spike (MS) One.MS for each group.of 10-samples. 70% — 125%
Duplicate Sample Analysis One duplicate for each group of 10 samples. RPD:<20%
Detection Limit Confirmation One per nn 80-120%
Sample (CRL) -
Laboratory Control Sample (.CS) | One LCS for each-group of 10 samples. 1 85% - 115%
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TABLE 9-1
SUMMARY OF DATA VALIDATION REQUIREMENTS
Method Parameter QC Check Minimum Frequency | Acceptance Criteria Qualifier Requiréements
6020A Antimony, | Instument Detection ‘Every three months SW-846 6020 Apply R to all results. for specific analyte(s)
Arsenic, | Limit (IDL) Paragraph 8.2 without a current IDL determination.
Lead Determination
| Internal Standards Monitor during every Within + 20% of the | Apply R to all results for specific-analyte(s)
' analysis original calibration ' not monitored for internal standards.
| solution
| Initial Calibration Daily initial calibration. | 90-110 %R foreach | Apply R to all results for specific analyte(s)
| (minimum 1 standard ‘prior to sample analysis | parameter 1 for all samples associated with the calibration
| and a blank) 1 - if calibration not performed. If percent
=  recovery (%R) is <90%, apply J/UJ. If%R is
>110%, apply J. If %R is <75% or >125%,
: : apply R to all positive results.
Calibration Verification | Before beginning a 90-110 %R for each Apply R to all resnlts for:specific analyte(s)
(second source standard) | sample run, after every 10 | parameter for all samples-associated with the calibration
 samples.and at the end of if calibration not performed. If %R is <90%,
the analysis sequence apply J/UJ. If %R is >110%, apply J. If %R
' i8 <75%-or.>125%, apply R to all positive
results.
_Instrument Blank ' Before beginning a Not detected > LOQ Apply R to-all results for all analytes for all
(calibration blank) sample run, after every 10 samples without an associated calibration
. samples and at the end of blank. If sample concentration.is <5 * blank
the analysis sequence concentration, result will be qualified U.
Method Blank Analyze one method Not detected>LOQ | Apply R to-all results for specific analytes for
(preparation blank) blank for each group of all samples without an associated method
' 10 samples. blank. If sample concentration is <10 * blank
: concentration, result-will be qualified U.
Matrix Spike (MS) Analyze one MS for each | 75-125% | Professional judgement will be used to
group of 10 samples. determine if associated sample data should be:

{ qualified when frequency is not met. If%R is
| <75%, apply J/UY. I %R is.>125%, apply J.
1 If %R is <30%, apply R to all results.
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Metliod | Parameter | QC Check Minimum Frequency Acceptance Criteria Qualifier Requirements
' Duplicate Sample ‘One duplicate sample for | Ifresults >5X LOQ, Professional judgement:will be used to
| Analysis each group of 20 samples. | RPD <20% determine if associated sample data should be |
qualified when frequency is.notmet. ApplyJ |
If results <5X LOQ, to-all sample: concentrations if:acceptance: 1
| +L.OQ value criteria are:not met.
Laboratory Control | One LCS for each group | 80 - 120% Professionsal judgement will be-used to :
Sample (LCS) i} of 10 samples oreach determine if'associated sample data should be
| batch, whichever is more qualified when frequency is notmet. If %R is |
 frequent. ‘ <80%, apply J/UJ. If%R is >120%, apply J..
| : If %R is:<50%, apply R to all results.
Serial Dilution | One dilution test for each | Within + 10%.of the | Professional judgement will be used to
group of 20 samples. original determination | determine if associated sample data should be-
qualified when frequency is not met. ApplyJ-
to associated sample concentrations. if'
-acceptance criteria are not'met:and sample-
concentration is >50 * IDL.
ICP Interference Check | At:the beginning of an 80 - 120% | Professional judgement will'be used to
Solutions analytical run or once | determine if associated sample data.should be
. (ICS-A and ICS-AB) every 12 hours, whichever | qualified when frequency is not met. If %R is
is more frequent. . - <80%, apply J/UJ.. If %R is >120%, apply J.
. | If %R is <50%, apply R to all results.
. | Post Digestion Spike: SW-846 6020 175-125% - Professional judgement will be used to
1 5 ' . Paragraph 8.6 t determine if associated sample data.should be
: ' t qualified when frequency is not:met. If %R is
| <75%, apply J/UJ. If %R is >125%, apply J.
- : : | If %R is <30%, apply R to all results.
| MS Tuning Sample Prior to calibration and  -| SW-846 6020 Apply R to all results for all analytes for all
| - analysis paragraph 5.8 samples associated with the MS tuning,
Holding Time NA 180 days from sample | Apply J/UJ to.all samples analyzed after
Specifications ; collection to analysis | holding time has elapsed. Professional
: Jjudgement will be used to.determine if
‘| associated sample data should be rejected
when holding time is grossly exceeded.
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Metliod | Parameter | ~ QC.Check Minimum Frequency | Acceptance Criteria Qualifier Requirements:
| Field Duplicate Analysis | 1:per 10 samples collected | If results >5*LOQ, Professional judgement will be used to
| ] " | RPD<25% determine if associated sample data should be
qualified when frequency is not met. Apply J
If results <5*LOQ, to all sample concentrations if accéptance
1 ! +1.5LOQ value criteria are not met.
IDL Determination | Every three months SW-846 6020 Apply R to all results for:specific analyte(s)
| : h 8.2 without a current IDL, determination.
6010B Iron, Instument Detection | Every three months SOP‘GR-01-100, p.30 | Apply R to all results for specific analyte(s)
Sodium | Limit (IDL) : without a current IDL determination.
Internal Standards Monitor during every Within +20% ofthe | Apply R to all results for specific analyte(s)
analysis | original calibration | not monitored for internal standards.
solution
Initial Calibration Daily initial calibration | 90-110 %R foreach | Apply R to all results for specific analyte(s) |
(minimum I standard prior to sample analysis parameter for:all samples associated with the calibration
and a blank) - if calibration not performed. If percent ‘
recovery (%R) is <90%, apply J/UJ. If %R is !
>110%, apply I. If %R is <75%-or >125%, |
apply R to all positive results. :
Calibration Verification | Before beginning a 90-110 %R for each Apply R to all results for specific analyte(s) -
(second source standard) | sample run, after every 10 | parameter for-all samples associated with the calibration
- samples and at the end of if calibration not performed. If %R is <90%,
the analysis sequence: apply J/UJ. If%R. is >110%, apply J. If %R
: is <75% or >125%, apply R to all positive |
results.
Instrument Blank Before beginning a Not detected>LOQ | Apply R to all results for all analytes for all
(calibration blank) sample run, after every 10 | - samples without an associated calibration
samples and at the end of blank. If sample concentration is <5 * blank
- the-analysis sequence concentration, result will be qualified U.
Method Blank. Analyze one method Not detected>LOQ | Apply R to all results for specific analytes for
(preparation blank) blank for each group of : all samples: without.an associated method
10:samples. blank. If sample concentration is <10 * blank

concentration, result will be qualified U.
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‘Method Parametér QC.Check | Minimum Frequency Acceptance Criteria Qualifier Reqiiirements
Matrix Spike.(MS) | Analyze one MS for each | 75 - 125% Professional judgement will be used to.
| group of 10 samples.  determine if associated sample data should be .
' qualified when frequency is not met. If %R is
<75%, apply J/UJ. If %R is >125%, apply J. |
_ If %R is <30%, apply R to all results. 1
Duplicate Sample | One duplicate sample for | If results >SX LOQ, Professional judgement will be used to i
Analysis ' each group of 20 samples. | RPD <20% determine if'associated: sample data should be
. qualified when frequency is not met. ApplyJ |
If results- <5X LOQ, to all sample concentrations if acceptance. '
. +L.0OQ value criteria are not.met.
Laboratory Control One LCS for each group | 80 - 120% Professional judgement will be-used to
‘Sample (LCS) of 10 samples or each determine if associated sample data should be
batch, whichever is more qualified when frequency is not met. If %R is
frequent. <80%, apply J/UJ. If %R is >120%, apply J.
T %R is <50%, apply R to all results.
Serial Dilution One dilution test for each | Within+ 10% ofthe | Professional judgement will be usedto
‘ group of 20 samples. original determination | determine if associated sample data should be
- qualified when frequency is not met. Apply J
- to associated sample concentrations if
acceptance criteria are:not:met and sample-
| concentration is >50 * IDL..
| ICP Interference Check | At the beginning of an .80 -120% | Professional judgement will be used to
I Solutions analytical run or once | | determine if associated sample data should be
{ (ICSA-1 and ICSA-2) every 12 hours, whichever : | qualified when frequency is not met. If %R is
I is more frequerit. 1 | <80%, apply J/UJ. If %R is>120%, apply J.
: . 1 If %R is <50%, apply R to all results.
 Post Digestion Spike | SW-846 6020 175-125% ‘| Professional judgement will be used to
¥ | Paragraph 8.6 1 - determine . if associated sample data should be
.' qualified when frequency is not met. If %R is
| | <75%, apply J/UI. TE%R is >125%, apply J.
If %R is <30%, apply R to all results.
Holding Time NA 180 days from sample- | Apply J/UIJ to all samples analyzed after
Specifications collection to analysis | holding time has elapsed. Professional
' judgement will be used to determine if
associated sample data should be rejected
when holding time is grossly exceeded.

FAOFICEAGC\PROJECTS\Filed\2003-1046\Reports\GW Monitoring Plan: 1-26-06\GWQAPPIS-1.doc




Refined Metals
Groundwater Monitoring QAPP
Revision 3: January 2006
: Section 9.0
Method | Parameter QC Check Minimum Frequency Acceptance Criteria Qualifier Requirements
| Field Duplicate Analysis: | 1 per 10 samples collected | If results >5*LOQ, | Professional judgement will be used to
) RPD <25% | determine if associated sample data should be
| | -qualified when frequency is not met. ApplyJ
| If results <5*LOQ,  to all sample concentrations: if acceptance
’ : i | : | £1.5%LOQ value | criteria are not met.
IDL Determination | Every three months SW-846 6020 Apply R to all.results forspecific analyte(s)
, ) ' Paragraph 8.2 without a.current IDL determination.
3252 ‘Chloride | Initial Calibration | Daily initial calibration >0.0990 Apply R to all results for specific analyte(s)
375.2 Sulfate (minimum 1 standard | prior to.sample analysis for all samples associated with the calibration
and a blank) ' if calibration notperformed. If correlation
] : coefficient.is < 0.0990, apply J/R. ]
Calibration Verification | Before beginning a: 85-115%R for each Apply R to all results for specific analyte(s)
(second source standard) | sample run, after every 10 | parameter for all' samples associated with-the calibration |
samples and at the end of if calibration not performed. If %R is <90%, |
the analysis sequence apply JJUJ. If %R is >110%, apply J. If%R
is <75% or>125%, apply R to all positive
. results,
Instrumerit Blank Before beginning a Not detected > LOQ Apply R to all results for all analytes for all
(calibration blank) sample run, after-every 10 samples without an associated calibration
' samples and at the end of blank. Ifsample concentration. is less than 5
the analysis sequence times the blank concentration, result will be
. qualified U.
Method Blank One method blank for = | Not-detected>LOQ | Apply R to all resuits for specific.analytes for
{(preparation blank) -each group of 10.samples. -all samples without an associated method
’ . blank. If sample concentration is <10 * blank
‘ | concentration, result will be qualified U.
| MS One MS for each group of ' 75-125% | Professional judgement will be used to
' 10 samples. : | determine if associated sample data should be
' qualified when frequency is not met. If %R is
<75%, apply J/UJ. If %R is >125%, apply J.
If %R is <30%, apply R to all results.
Duplicate Sample ] One duplicate for each If results >5*LOQ, Professional judgement will be used to
Analysis I group of 20 samples. RPD <20% determine if associated sample data should be |
) qualified' when frequency is not.met. Apply J
- If results <5*LOQ, to all sample. concentrations if:acceptance:
+L.OQ:value | criteria are not met.

F:NOFICEAGC\PROJBCTS\Files\2003-1046\Raports’\GW Monitoiing Plas 1-26:00\GWQAPPI9:1.dec




Refined Metals

Groundwater Monitoring QAPP
Revision 3: January 2006
Section 9.0

Method

Parameter

QC Check

Minimum Frequency

Acceptance Criteria

Qualifier Requirements

LCS

One LCS for each group

| of 10 samples or each

batch, whichever is- more
frequent.

85-115%

| If%R is <50%, apply R to all resiilts.

Professional judgement will be used to
determine if associated sample data should be.
_qualified when frequency is not met. If%R is
<80%, apply J/UJ. If %R is.>120%, apply J.

| Holding Time

1 Specifications

NA

28 days from sample:
| collection to analysis

| Apply J/UJ to-all samples analyzed after

|- holding time has elapsed. Professional

| judgement will be used:to determine if

'| associated sample data should be rejected
| when holding time is grossly exceeded.

Field Duplicate Analysis

1 per 10 samples collected

If results >5*LOQ,
RPD <25%

If results <5*L.OQ,
+1.5 X LOQ value

 Professional judgement-will be used to
determine if associated sample data should be
qualified when frequency is not met. ApplyJ
to all sample concentrations if'acceptance:
criteria are not met.
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Refined Metals

Groundwater Monitoring QAPP
Revision 3; January 2006 .
Section 11.0
. TABLE 11-1
. REFINED METALS SITE
PREVENTATIVE MAINENANCE PROCEDURES
SCHEDULE AND SPARE PARTS LIST
Instrument Activity _|Frequency | Spare Parts
ICP-MS Change peristaltic tubing | Every 8 hours Tubing
Change gas and As needed Filters
instrument filters _ |
Check to make sure the Daily " | Gases
gas supply is sufficient
for day’s activities
_ Clean nebulizer Daily .
_Hot plates _ Monitor temperature Daily
Ovens .| Monitor temperature Daily
Refrigerators | Monitor temperature Daily o
pH meter Calibrate with two Daily, throughout day | pH buffers
standard solutions
Replace electrodes _ As needed Electrodes
Conductivity Meters | Calibrate Daily ._
____| Check batteries Daily Batteries
Thermometer | Check against calibrated | Yearly
thermometer

FAOFICEAGC\PROJECTS\Filen\2003-1046\Reporti\GW Monitoring Pl 1-26-00GWQAFPthI1 1:1.doc
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Groundwater Monitoring QAPP
Revision 3: January 2006
Section 13.0

FIGURES
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‘RMC Beechgrove - )
Stafistical: Comparisons of Groundwater Data

- MW-6, MW-5 (downgradient) vs. MW-9 (upgradient)-

one hit in 1991 (MW-5'= 1.1pg/L),all other umples are non detect

“Jone hitin 1999 (MW-5:=-2.911g/L), all other samples are-non detect

1 Multiple: Sigunificant Paired - Significant
Parameter % detects Distribution |  Comparison Differencé? | Comparison | Difference?
Arsenic >50% log normal | 'One-way ANOVA no - - i
Barium >50% normsl | One-way ANOVA yes |}
Chromium . <50% normal. _|Kruskal-Wallis~ Y o
[Lead — >50% vormal | One-way ANOVA. 10 i
| Cadmium <50% (one hit)- normal _[Krugkal-Wallis - | ;-0 . ‘
{Sclenium <50% (one hit) normal _ |Kruskeb Wallis | .40~
Mercury 0% Jupg!dlentmddowngudlentﬂlm-demt. nocuhmwﬁmned
Antimony 0% [upgradient:and downgradient all non-detect....no statistics performed
Silver 0% |upggdlentlnd dovwmgradieit all non-detect. ..no statistics performed

~.

GW _stats_12-2005.x1s /.data



LOC
MW-5
MW-5
MW-5
MW-5
MW-5
MW-5
MW-5
MW-5
MW-5
MW
MW-5
MW-5
MW-5
MW-5
MW-5
MW-5
MW-5
MW-6S
MW-6S
MW-6S
MW-6SR
MW-9
MW-9
MW-9
MW-9

MW-5

MW,
MW-§

MW-5
MW-5
MW-5
MW-5
MW-=5
MW-5

MW:5
MW-5
MW-5
MW-5’
MW-5
MW-6S
MW-68
MW-65
MW-6SR.

"MW-9

MW-9

MW-9

MW-9

MW-5

MW-5

‘MW-5

6/12/1991 GW
12/1172001 GW
3/29/1993 GW
12/14/1999 GW
9/22/1999 GW

12/27/1996 GW

10/26/2003 GW
12/4/1991 GW
9/24/2001 GW
9/11/1991 GW
6/13/1992 GW
4/24/2005 GW
5/25/1993 GW
9/30/1992 GW

12/17/1992. GW
7/30/1992 GW
3/27/1992 GW

10/26/2003 GW

12/11/2001 GW
9/24/2001 GW
4/24/2005 GW

- 4/24/2005 GW
12/10/2001 GW

9/22/2001 GW

10/27/2003 GW

6/12/1991 GW

12/14/1999 GW
5/25/1993 GW
12/1711992 GW
12/4/1991 GW
3/27/1992 GW
9/22/1999 GW
9/24/2001 GW
6/13/1992 GW
12/27/1996 GW
12/11/2001 GW
3/29/1993 GW
9/30/1992 GW
7/30/1992 GW

9/11/1991 GW

4/24/2005 GW
10/26/2003 GW
9/24/2001 GW
12/11/2001 GW
10/26/2003 GW
4/24/2005 GW

10/27/2003 GW'
9/22/2001 GW

4/24/2005 GW
12/10/2001 GW

9/24/2001 GW
4/24/2005 GW

© 10/26/2003 GW
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Antimony
ANTIMONY
Antimony
ANTIMONY
ANTIMONY
Antimony
ANTIMONY
Antimony
ANTIMONY
ANTIMONY

Antimony

ANTIMONY
ANTIMONY

ANTIMONY
ANTIMONY

ANTIMONY
Antimony
Antimony
Antimony
Antimony

Antimony

Antimony

Barium
Barium
Barium

MG/L
ug/L
MG/L
ug/L
UG/L
MG/L

ug/L
MG/L

uglL
MG/L
MG/L
uglL

MG/

MG/L
MG/L
MG/L
MG/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/lL

MG/L

ug/L
MGIL

MG .

MG/L
MG/L
UG/L
ug/L

MG/L
ug/L

MG/L
MG/L
MG/L

MG/L-

ug/L
ug/L
ug/L
ug/L
ug/L .

ug/l

uglL
uglL
uglL
ug/L

ug/lL
ug/L
ug/L

10
0.006

0.004
84
7.6

0.057

0.0042
54

32
8.8
1.9
22
76
1.5
42
71
2.1

170
177
159

DATE COLL MATRIX GROUP TORD PA_RA..METER UNITS RESULT QUAL
ANTIMONY .

C € € coaaoacgoacacccaccacoccccacccaccacccacaca

cccca

DL  %DETECTS
0.005 0%
10 -
0.005

10

10
0.005

10
0.005

10
0.005
0.005

1
0.005
0.005
0.005
0.005
0.005

10

10

10

1

1.

10

10

10

" 0.002 >50%

1
0.005
0.002
0.002
0.002

1

1
0.002
0.002

1
0.005
0.002
0.002
0.002

1

Pt bt b b b Pt bt et b

10 >50%
10
10



MW-5
MW-5
MW-5
MW-6S
MW-6S

MW-6S -

MW-6SR
MW-9
MW-9
MW-9
MW-9

MW-5
MW-5
MW-§
MW-5

MW-5

MW-5
MW-5
MW-5
MW-§
MW-5
MW-5
MW-5

MW-5
MW-5
MW-5
MW-5
MW-6S
MW-6S
MW-6S

MW-6SR

MW-9
MW-9
MW-9

MW-5
MW-5
MW-5
MW-5
MW-5
MW-5
MW-6S
MW-68
MW-6S
MW-6SR
MW-9
MW-9
MW-9
MwW-9

MW-5
MW-5
MW-5

12/1172001 GW
9/22/1999 GW
12/14/1999 GW
10/26/2003 GW
12/112001 GW
9/24/2001 GW

4/24/2005 GW

10/27/2003 GW
412412005 GW
12/10/2001 GW
9/22/2001 GW

9/30/1992 GW
30/1992. GW
9/24/2001 GW
412412005 GW

12/11/2001 GW

6/12/1991 GW
3/2711992 GW

12/14/1999 GW

12/4/1991 GW
5/25/1993 GW
12/27/1996 GW
10/26/2003 GW
9/22/1999 GW

3/29/1993 GW

12/17/1992 GW
121172001 GW

9/24/2001 GW -
10/26/2003 GW'

42412005 GW
412412005 GW
102712003 GW
92212001 GW
12/10/2001 GW

9/24/2001 GW

| 12/14/1999 GW
12/11/2001 GW
9/22/1999 GW

10/26/2003 GW
4/24/2005 GW
12/1172001 GW
10/26/2003 GW
9/24/2001 GW
4/24/2005 GW
12/10/2001 GW
9/22/2001 GW
10/27/2003 GW
4/24/2005 GW

9/22/1999 GW
5/25/1993 GW
12/27/1996 GW

6/13/1992 GW
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Barium
BARIUM
Barium

‘Barium
Barium
Banum

Barium
Barium
Barium
Barium

Barium

. CADMIUM

CADMIUM
Cadmium

CADMIUM __

CADMIUM
Cadmium
CADMIUM
CADMIUM
Cadrhiun
CADMIUM
CADMIUM
CADMIUM
Cadmium
Cadrhiuin

Cadmium
Cadmium

Chromium
Chromium
CHROMIUM
Chromium
Chromium
Chromium
Chromium

ug/L 150
UG/L 149
ug/L 162
ug/L 228
ug/L 79
ug/L 92
ug/L 90
ug/L 43
ug/L 39
ug/L 68
ug/L 137
MG/L

MG/L

ug/L

ug/L

MG/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

-uglL

ug/L 1.9
ug/L
UG/L 15
ug/L 1.1
ug/L
ug/L
ug/L 4.5
ug/L

ug/L 13

uglL 2.2
ug/L

ug/L

ug/l

UG/L

MG/L

MGL  0.0093

c cag cc < cdacdccccacccaacecaaacaa cccaca

oo acaaaq

10
10
10
10
10
10
10
10
10
10
10

0.0002.

0.0002
0.2
0.2

0.2
0.0002

0.0002
0.2
0.0002
0.001
0.001
0.2
0.2

© 0.001

0.0002
0.2
0.2
0.2
0.2
02
02
0.2
0.2

Gt b Pud Dot Dt fud feud Gd b bud Bund punb b b

0.003
0.002

<50%

<50%

>50%



MW-5
MW-5

MW-5
MW-5
MW-5
MW-5
MW-§
MW-5 -
MW-5
MW-5
MW-5
MW-5
MW-5"
MW-6S
MW-6S
MW-68
MW-6SR
MW-9
MW-9
MW-9
MWwW-9

MW-5
MW-§
MW-5
MW-5
- MW-5
MW-5
MW-6S
MW-6S
MW-6S
MW-6SR
MW-9
MW-9
MW-9
MW-9

MW-5

3/29/1993 GW

12/11/2001 GW
12/4/1991 GW
9/11/1991 GW

-4/24/2005 GW .
- 7130/1992 GW

9/24/2001 GW
6/12/1991 GW
9/30/1992 GW
12/17/1992 GW
12/14/1999 GW
6/13/1992 GW
3/2111992 GW

" 10/26/2003 GW

10/26/2003 GW
9/24/2001 GW
12/11/2001 GW
4/24/2005 GW
412412005 GW
10/27/2003 GW
9/22/2001 GW
12/10/2001 GW

4/24/2005 GW
9/24/2001 GW
12/14/1999 GW
12/11/2001 GW
9/22/1999 GW
10/26/2003 GW
10/26/2003 GW
9/24/2001 GW
12/11/2001 GW
4/24/2005 GW

10/27/2003 GW

12/10/2001 GW
9/22/2001 GW

4/24/2005 GW

12/11/2001 GW
4/24/2005 GW
9/22/1999 GW

12/11/2001 GW
10/26/2003 GW
4/24/2005 GW
9/22/2001 GW
412412005 GW
12/10/2001 GW
10/27/2003 GW

12/11/2001 GW

" 10/26/2003 GW

9/24/2001 GW

9/24/2001 GW
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Selenium
Selenium

Selenium
Selenium
Selenium
Selenium
Selenium
Selenium

Silver
Silver
Silver

MG/L

ug/L
MGL
MGL
ug/L
MG/L
ug/L

MG/L'

MG/L

MG/L

ug/L
MG/L

MG/L

ug/L
ug/L
ug/L
ug/L
ug/L
ugL
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
UGL
ug/lL
ug/L
ug/L
ug/L
ug/L
ug/L
ug/lL
ug/L
ug/lL

ug/L
ug/L
UGIL
ug/L

—_ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L

2.1
9.1
0.014

0.005
0.003

2.1
2.7

13
22

1.6

caGa cc

Sacac ccccgcocaccocccacca. c

sccccsccﬁ

cc

ul

N NN NN NN NN

0.005

0.002
0.001

0.002

0.001

0.002
0.002

0.002

0.002

—
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0.2
0.2

0%

<50%

0%



MW-5
MW-5
 MW-6S
MW-65
MW-6S
MW-6SR
MW-9
MW-9
MW-9
MW-9

4/24/2005 GW
12/14/1999 GW
9/22/1999 GW
9/24/2001 GW
12/11/2001 GW
10/26/2003 GW
412412005 GW
12/10/2001 GW
9/22/2001 GW

- 4/24/2005 GW

10/27/2003 GW

REERRXREIRZIRXRX
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Silver
Silver
SILVER
Silver
Silver
Silver

. Silver

Silver
Silver
Silver
Silver

GEEEEEREGEE

0.2
0.2
0.2
0.2

02 -

0.2
0.2

0.2

0.2
0.2
0.2



LOCATION DATE COLLECTED PARAMETER RESULT

MW-5 6/12/1991 Arsenic - 2
© MW-5 9/11/1991 Arsenic 2
MW-5 12/4/1991 Argetiic 2
MW-5 - 3/27/1992 Arsenic 4
MW-5 ' 6/13/1992 Arsenic 57
MW-5 7/30/1992 Arseiiic 2
MW-5 9/30/1992 Arsenic - 2
MW-5 12/17/1992 Assenic 6
MW-5 3/29/1993 Arsenic 5
MW-5 5/25/1993 Arsenic 5
MW.5 _ 12/27/1996 Assenic 42
MW-5 ‘ 9/22/1999 Arsenic 84
MW-5 12/14/1999 Arsenic 10
MW-5 . 9/24/2001 Arsenic 7.6
MW-5 12/11/2001 Arsenic 54
. MW-5 10/26/2003 Arsenic 8.8 .
MW-5 4/24/2005 Arsenic 32
MW-6S 9/24/2001 Arsenic 19
MW-6S 12/11/2001 Arsenic 2.2
MW-6S 10/26/2003 Arsenic 7.6
MW-6S 4/24/2005 Arsenic 1.5
MW-9 9/22/2001 Arsenic 7.7
‘MW-9 12/10/2001 Arsenic 4
MW-9 10/27/2003 Arsenic 42
MW-9 4/24/2005 Arsenic 2.1
MW-5 9/22/1999 Barium 149
MW-5 12/14/1999 Batium _ 162
MW-5 9/24/2001 Barium 170
MW-5 12/11/2001 Barium 150
MW-5 10/26/2003 Barium 159
MW-5 _ 4/24/2005 Barium 177
MW-68 : 9/24/2001 Batium 92
MW-6S 12/11/2001 Barium 9
MW-6S . 10/26/2003 Barium 228
MW-6S 4/24/2005 Barium 90
MW-9 9/22/2001 Barium 137
MW-9 . ' 12/10/2001 Barium 68
MW-9 10/27/2003 Barium 43
MW-=9 4/24/2005 Barium - 39
6/12/1991 Cadmium - 0.2 .
9/11/1991 Cadimium 1.1
12/4/1991 Cadmitm .02,
© 3/27/1992 Cadmium'. 0.2
6/13/1992 Cadmitm 02
. 7/30/1992 Cadmium 0.2
9/30/1992 Cadmium 0.2

MW-5 . 12/17/1992 Cadmiim 02



MW-5 9/22/1999 Chromium 15
MW-5 12/14/1999 Chromiiim 19
MW-5 . ' 9/24/2001 Chromium 1
MW-5 12/11/2001 Chromiisn 1
MW-5 _ 10/26/2003 Chromium B |
MW-5 . © 4/24/2005 Chromium .

MW-6S : _ 9/24/2001 Chromium 1
MW-6S- 12/11/2001 Chromium 1
MW-6S 10/26/2003 Chromium 4.5
‘MW-6S 4/24/2005 Chromium 1.3
MW-9 9/22/2001 Chromium 1
'MW-9 : 12/10/2001 Chromium 22
MW-9 10/27/2003 Chromium 1
MW-9 4/24/2005 Chromium 1
MW-5 ~.6/12/1991 Lead 5
MW-5 ' 9/11/1991 Lead 1
MW-5 12/4/1991 Lead 2
MW-5 3/27/1992 Lead 2
MW-5 6/13/1992 Lead 2
MW-5 ‘ ' 7/30/1992 Lead 14
MW-5 9/30/1992 Lead 3
MW-5 12/17/1992 Lead 2
MW-5 3/29/1993 Lead 5
MW-5 5/25/1993 Lead 3
MW-5 ' 12/27/1996 Lead 9.3
MW-5 9/22/1999 Lead 1
MW-5 12/14/1999 Lead 1
MW-5 9/24/2001 Lead 2
MW-5 12/11/2001 Lead 2.1
MW-5 . 10/26/2003 Lead 2.1

w
b

. MW-5 . 4/24/2005 Lead



MW-6S
MW-6S
MW-6S
MW-6S

9/24/2001 Lead
12/11/2001 Lead
10/26/2003 Lead

4/24/2005 Lead

9/22/2001 Lead.
' 12/10/2001 Lead.

10/27/2003 Lead

4/24/2005 Lead




MW-9 All Down
Sample size () 4 21
Num missings -0 0
Minimum ' 2.1000 . 1.5000
Maximum 7.7000 57.0000
8td deviation 2.3338 11.7517
Variance 5.4467 138.1015
std erxor 1.1669 2.5644
c.V. 51.8624 166.9721
Mean 4.5000 7.0381
Geometric mean 4.0598 ' 4.3117-
Quadratic mean 4.9331 13.4559
Harmonic mean . 3.6558 3.3263
Median 4.1000 4.2000
Kurtosis 2.0178 18.5792
Coeff kurtosis 5.0178 21.5792
Skewness 0.9856 4.2074
Coeff skewness 0.4928 2.1037
Quartiles:
First quartile: 3.5250 2.0000
Second quartile: 4.1000 - 4.2000
Third quartile: 5.0750 7.6000
Log Nor.mal. descriptive statistics
. all _down log
Sample size (N) ' 21
Num missings 0
Minimum ' " 0.4055
Maximum 4.0431
std .deviation 0.8502
vVariance 0.7229
.8td error : 0.1855
C.V. 58.1820
Mean 1.4613
Geometric mean 1.2483
Quadratic mean 1.6805
Harmonic mean 1.0619
. Median 1.4351
Kurtosis 2.8573
Coeff kurtosis 5.8573
Skewness 1.3087
Coeff skewness 0.6544
Quartiles:
- Fi¥st quartile: 0.6931
Second quartile: 1.4351
Thitrd quartile: : 2.0281
, Data Distribution is Normal for Upgradient (MW-9), and Log Normal for downgradient (MW.5 and
RIVV40



Arsenic (continued)

One Way ANOVA
Colname ' Count Mean ° Std.Dev. sed Err.
Cebdmmm—————— - Hmmmmmm e $rmmmm————— T
tw-9_log 4 1.4011 0. 5309 0.2655
all_down_log 21 1.4613 0.8502  0.1855
---------------- +----—-+--————_.__..+-___-—____-+______---._
One-Way ANOVA Results
source DF ss MS F P
----------------- e e e e - i i e e = ———
Between Groups 1 0.0122 0.0122 0.0183 -]
Within Groups 23 15.3035 0.6654
DLl LR L il el o e Fomrmm - fommme e
Total 24 15.3157

Confidence Level = 99.00%
Critical F(0.0100,1,23) = 7.8811

t-test
Confidence Level = 0.99 [Two Tail Test)

_ mw-5_log vs. mw-9_log:

mw-5_log mw-9_log
Sample Size 17 4
Number of Missings 0 0
Mean 1.5779 1.4011 . Difference =
0.1768 , .
Variance 0.7292 0.2819 Ratio =
2.5868
t-vValue Probability DF Critical t-vValue
Paireéd : -1.2722 SRR 3 5.8409
Co-Variance = -0.1523 =, Std Deviation = 0.4203
mw-68_log vs. mw-9_log:
) mw-68_log mw-9_log
Sample Size 4 4
Ntmxber of Missings 0 0
Mean 0.9660 1.4011 Difference = -
.0.4352
Variance 0.5263 0.2819 Ratio =
1.8672
t-value probability DF Critical t-Value
Paired -1.0598 B

e 3 5.8409
Co-Variance =0.0669 , Std Devistion= 0 4106 g




MW-9 all down
Sample size (N) 4 10
Num missings 0 o
Minimum 39.0000 79.0090
Maximum 137.0000 228.0000
Std deviation . 45.3532 46.2486
Variance 2056.9167 2138.9333
8std error 22.6766 14.6251
c.vV. ’ 63.2101 - 31.7642
" Mean 71.7500 145.6000°
Geometric mean 62.8696 138.4269
"Quadratic mean 81.7970 152.0671
Harmonic mean 56.4159 130.8949
Median 55.5000 154.5000
Kurtosis ) 2.2260 -0.2835
Coeff kurtosis 5.2260 - 2.7165
' Skewness 1.5641 ~0.0132
Coeff skewness 0.7820 -0.0066
Quartiles: . )
First quartile: 42.0000 106.2500
Second quartile: _ 55.5000 154.5000
Third quartile: 85.2500 - 168.0000
Data Distribution is Normal
One-way ANOVA
ColName Count Mean std.Dev. -Std Brr
R e T B e R e e T - ———————
MW-9 4 71. 7500 45.3532 22.6766
all_ﬂéwg 10 145.6000 46.2486 14.6251
--------------- bt R et e
One-Way ANOVA Results
Source - DF | SS ' MS F P
R e Y ettt et S il rfmmmm et m———
Between Groups 1 15582 3500 15582. 3500 7. 3556
Wlthln Groups 12 25421.1500 2118.4252
bt L fmmmmmpmmmmm e $ommmmme e Fommmmmmma et
Total 13 41003.5000

confidence Level = 99.00%
Critical F(0.0100,1,12) = 9.3302




Barium (continued)

t .-te_at’
Confidence Level = 0.99 {Two Tail Test]

MW-5 vs. MW-9:

MW=5 MW-9
Sample Size 6 : 4
Number of Missings 0 0 :
Mean 161.1667 71.7500 Difference =
89.4167 ‘
Variance 121.3667 2056.9167 Ratio =
0.0590 .
_ t-vValue Probability DF Critical t-Value
Paired 3.3633 DT 3 5.8409

Co-Variance = -228.4167 , Std Deviation = 25.5702

MW-6S vs. MW-9:

: MW-6S MW-9
. Sample Size 4 4
Number of Missings 0 N
. ' Mean 122.2500 71.7500 Difference =
50.5000
Variance 5002.9167 ' 2056.9167 . Ratio =
2.4322 )
t-value Probability DF Critical t-Value
Paired 1.0313 [ 5.8409

Co-Variance = =1265.2500 , Std Deviation = 48.9651




Cadmium

MW-9 all_down
Sample size (N) 4 : 21
Num missings 0 - 0
Minimum 0.2000 0.2000
Maximum 0.2000 1.1000
std deviation 0.0000 ’ 0.3325
Variance 0.0000 0.1106
Std error 0.0000 0.0726
c.v.. 0.0000 93.1064
Mean 0.2000 0.3571
Geometric mean - 0.2000 0.2730
Quadrati¢ mean 0.2000 0.4826
Hafmbﬁié mean 0.2000 . 0.2362
' Median 0.2000 . ) 0.2000
RKurtosis NaN 1.0615
Coeff kurtosis . NaN 4.0615
' Skewness NaN - 1.7149
Coeff skewness NaN . 0.8575
Quartiles:
First quartile: 0.2000 0.2000
Second quartile: - 0.2000 0.2000
Third quartile: . 0.2000 0.2000
Date Distribution is Normal

xiﬁskai-Wailis test. (<50% detects)

Ranked Data Statistics Table

COlumn Name COunt Ranked Sum Awerage Rank
--------------- et e et
MW-9 4 44.0000 11.0000
all_down . 21 281.0000 13.3810
Column Name ~ Mean Std.Dev. Median 25 - 75
Percentiles ‘
’ --.---—----——-—_-+--—'---——'--+-—----——g——_-+-.----—_—_——91.__--—._-——-_—--+---—_——_-
MW-9 - 0.2000 .0.0000 0.2000 0.2000
0.2000
all_ﬂoﬂn 0.3571 0.3325 0.2000 0.2000
0.2000

0.351648

H (test value)
Degree of Freedom
Probability




Cadmiuim (continued)

Mann-Whitney tést -

MW-5 ve. MW-9:

Column Name MW-5

Sample Size 17
Total Sum 6.7000
Mean 0.3941
Minimum Sample Size

ml

‘R1

Maximum Sample Size

U2

R2

Minimum U

Standard Deviation
Z-8core

Two-tailed P value

. MW-6S v8. MW-9:
Column Name MW-68

Sample Size 4
Total Sum 0.8000
Mean 0.2000

. Minimum Sample Size
Ul

R1

Maximum Sample Size

. T2

. R2

Minimum U

Standard Deviation
z-score

Two-tailed P value.

0.8000
0.2000

4
42.000000
36.:000000
17
26.000000
195.000000
26.000000
11.165423
0.716498

0.8000
" 0.2000

4
8.000000
18.000000
4.
8.000000
18.000000
8.000000
3.464102
0.000000



Chromium

MW-9 all down
Sample size (N) 4 10
Num missings : 0 0
‘Minimum . 1.0000 ' 1.0000
Maximum 2.2000 4.5000
8td deviation 0.6000 " 1.0853
' Variance. 0.3600 1.1779
8td error 0.3000 0.3432
C.V. ’ 46.1538 70.9350
Mean 1.3000 1.5300
Geometric mean : 1.2179 1.3376
Quadratic mean 1.4000 1.8442
Harmonic mean 1.1579 1.2356
' Median 1.0000 1.0500
Kurtosis 4.0000 7.9715
Coeff kurtosis 7.0000 10:9715
Skewness 2.0000 2.7610
Coeff skewness 1.0000 1.3805
Quartiles: _ :
First quartile: 1.0000 1.0000
Second quartile: 1.0000 1.0500
Third quartile: 1.3000 . 1.4500
Data Distribution is Normal

Kriskal-Wallis test (<50% detects)

Ranked Data Statistlca Table

Column Name Count Ranked Sum Average Rank
--------------- +.—---—.+—--—-——---—-—-—-+----—-——----—-—-
MW-9 4 26.5000 6.6250
all_down .10 78.5000 7.8500
Colunin Name Mean Std.Dev. ‘Median 25 - 75
Perceéntiles
------ it L D e LT E L TR
. MW-9 - 1.3000 0.6000 " 1.0000 1.0000
1.3000
all_down ' 1.5300 1.0853 1.0500 1.0000

1.4500

H (test value)
‘Degree of Freedom
Probability

0.245000




Chromium (continued)

Mann-Whitney test

MW-5 vs. MW-=9:

Column Namie MW-5 MW-9
_ Saffiple Size 6 4
Total Sum 7.5000 5.2000
Mean 1.2500 1.3000
Minimum Sanmple Size = 4
Ul = 13.500000
Rl = 20.500000
Maximum Sample Size = 6 :
U2 = 10.50000
R2 = 34.500000
Minimiom U = 10.500000
standard Deviation = 4.690416
z-s8core = 0.319801
‘Two-tailed P value = [[NEEEEEN
MW-6S v8. MW-9:
Column Name MW-6S MW-9
Sample Size 4 4
Total Sum .7.8000 5.2000
Mean 1.9500 1.3000
Minimum Sample Size = 4
Ul = 6.000000
: Rl = 20.000000
Maximum Sample Size = 4 :
U2 = 10.000000
R2 = 16.000000
Minimum U = 6.000000
Standard Deviation = 3.464102
z-score = 0.577350
Two-tailed P value =




MW-9 all down
Sample size (N) 4 21
Num missings 0 : 0
Mininuam 1.0000 1.0000
Maximum 2.2000 14.0000
std deviation 0.5745 3.4057
Variance 0.3300 11.5989
Std error 0.2872 0.7432
C.V. 39.6177 99.8883
Mean 1.4500 3.4095
Geometric mean - 1.3697 2.4361
" Quad¥atic mean 1.5330 4.7615
Harmonic mean 1.2989 1.9182
Median 1.3000 2.0000
Kurtosis -1.2893 4.0517
Coeff kurtosis 1.7107 7.0517
Skewness ) 0.8546 2.0791
Coeff skewness 0.4273 1.0396
Quartiles: ' _ '
First quartile: 1.0000 1.1500
Second quartile: 1.3000 2.0000
Third quartile: . 1.7500 - - '4.0000
II' Data Distribution is Normal
o One-way ANOVA
ColName Count Mean _std.Dev.  Std.Err.
--------------- L Lt R ittt
MA-9° 4 1.4500 0.574S5 0.2872 °
all_down. 21 3 4095 3.4057 0.7432
------------ et T et DR L e il
One-Way ANOVA Results
Source DF SS MS F P
-‘—--------—'—-—-I'--.---,--'l- ----------- b et o Fommmmm—e—
Between Groups 1 12.9015 12.9015 ° 1.2737 [
Within Groups 23 232.9681 10.1290 T
Y L T $mm———— e T ettt $mmmm————- —fm—————— ———
Total . 24 245 8696

Confidence Level = 99.00%
Critical F(0.0100,1,23) = 7.8811




Lead (continued)

t-test

confidence Level = 0.99 [Two Tail Test]

MW-5 ve. MW-9:

MW-5 MW-9
Sample Size 17 4
Number of Missings 0 0
Mean 3.8588 : 1.4500 Difference =
2.4088
Variance 13.2488 0.3300 Ratio =
40.1480
: t-Value Probability DF . Critical t-vValue
Paired 1.2710 ] 5.8409
Co-Variance = 0.3000 -, 8td Deviation = 0.8261
MW-68 vs. MW-9:
MW-68 MW-9
Sample Size 4 4
Number -of Missings .0 0
Mean 1.5000 - 1.4500 . Difference =
0.0500 _ ) :
Variance 0.6600 .0.3300 Ratio =
2.0000 '
t-Value Probability DF Critical t-Value
Paired 0.0793 BT 3 5.8409

Co-Variance = -0.3000 , Std Deviation = 0.6305




Selenium

MW-9 all down
Sample size (N) _ 4 10
Num missings - o ' 0
Minimum 2.0000 2.0000
) Maximum 2.0000 2.9000
std deviation 0.0000 0.2846
Variance 0.0000 0.0810
s8td error 0.0000 0.0900
C.V. 0.0000 13.6175
Mean 2.0000 2.0900
Geometric mean 2.0000 2.0757
Quadratic mean 2.0000 ' 2.1074
Harmonic mean 2.0000 2.0641
Median ’ 2.0000 2.0000
Kurtosis NaN 10.0000
Coeff kurtosis NaN 13.0000
Skewness NaN 3.1623
Coeff skewness NaN 1.5811
Quartiles: :

First quartile: 2.0000 2.0000
Second quartile: 2.0000 2.0000
- Third quartile: 2.0000 .+ 2.0000

Data Distribution is Normal

Kruskal-Wallis test (<50% detects)

COIumn Name . COunt Ranked Sum Awerage Rank
EE L E TP E Ry EEEENT LT Ly L e c e -
MH-9 4 28.0000 ~7.0000
all_down 10 77.0000 7.7000
Column Name Mean std.Dev. Median 25 - 175
Percentiles . '
——————————— -—-—---+'—----—9—--+-.-.--.—:e—.——'—'f—-r-_.---'---——'+.—-'—'—--"'-_---+-?"--'-'-
MA-9 2.0000 0.0000 2.0000  2.0000
2.0000
all_down 2.0900 0.2846 2.0000 2.0000
2.0000
H (test value)_= 0.080000
Degree of Freedom = 1 _

Probability




Selenium (continued)

Mann-Whitneéy test

MW-5 vs. MW-9:

Column Name MW-5 MW-9
Sample Size 6 4
Total Sum 12.9000 8.0000
Mean 2.1500 2.0000
Minimum Sample Size = 4 ,
Ul = 14.000000
. Rl = 20.000000
Maxitiim Sample Size = 6 . .
U2 = 10.000000
. R2 = 35.000000
Minimum U = 10.000000
Standard Deviation = 4.690416
z-score = 0.426401
Two-tailed P value = ENSEEEN
MW-68 vs. MW-9:
Column Name  MW-65 .  MW-9
‘Sample Size 4 4
Total Sum 8.0000 8.0000
Mean 2.0000 2.0000
Minimum Satiple Size = 4
. s Ul = 8.000000
- Rl = 18.000000
Maximum Sample Size = 4
U2 = 8.000000
R2 = 18.000000
Minimum U = 8.000000
Standard Deviation = 3.464102
z-score = 0.000000
Two-tailed P value = [T
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1.0 INTRODUCTION

On July 14, 1998, Refined Metals Corporation (RMC) entéred into a Consent Decree with the
~ Indiana Departmerit of Environmental Manaéemen; (IDEM) and the United States Environmental
Profection Agency (EPA) to settle complaints against RMC by IDEM and EPA regarding certain
ejnvijrqnm_en_t_al matters at the RMC Facility located at 3700 Arlington AVen'ue,.Beec‘h Grove, Indiana
(the “Site”,) Section VI, Paragraph 37 of the Consent Decree requires that RMC élose the onsite
surface impoundment in accordance with the reqﬁirements of 40 C-.F._R.' Part 265, Subparts F and G,
| and 329 IAC 3.1-10-1(8). Among other things, these regulations require that, for the surface
impoundment, a groundwater monitoring prograni must be in place to determine the surface
impoundment’s impact to groundwater. This Sampling and Analysi_é Plan (SAP) for Groundwater

Monitoring specifies how groundwater will be monitored to meet this requirement.




2.0 SITEHISTORY -
2.1  GENERAL SITE DESCRIPTION

- The Site was the location of secondary lead smelting operations from 1968 th:ough 1995. The
location of the Site is shown on F igure 2-1. The Site ceased noirnal operations on December 31,
1995. The Site, as shown on Figure 2-2, covers approximately 24 acres which includes
approximately 10 acres where smelting operations occurred. The remainder of the Site consists of
areas of lawn and woods. The former smelter area contains several structures identified as the
" Battery Breaker, Material Storage and Furnace; Refining, Waste Water Treatment/Filter Press, and
Office Buildings. Other smaller structures exist including a vehicle maintenance building,

baghouses, and pump houses.

At this time, the Site is idle except for the storm water treatment system, which remains in operation
to collect and treat storm water runoff from the lined lagoon and other site areas. The indoor and

outdoor waste piles have been removed.

22 OPERATIONAL HISTORY

2_.2-.1 . Operations

During its operating life, the facility handied materials, which were classified as hazardous materials -
or hazardous wastes under the Resourcé Conservation and Recovery Act RCRA). These pﬁﬁlarily
consisted of lead bearing materials that were processed for lead rec‘erry. In accordance with the
requirements of RCRA, the facility completed and submitted a RCRA permit application. On
November 19, 1980 the facility was granted approval to .opera_t'e indoor and outdoor hazardous waste
piles under Interim Status. Facility documents also identify a lined lagoon; however, it does not
appear to have been included on the Facility Part A Permit Application until after 1991. The lagoon

was, and still is used, to collect facility storm water runoff.




22.2 Smelting

_The facility was constructed as a secondary lead smelter to recycle lead-acid batteries and otherlead
bearing wa;stes. Auto batteries constituted 90 percent of the materials recycled, and the remainder
© 'was waste mater'_i:il from Battery manufacturers and othef lead sc'rap. Prior to 1984,‘ba__ttery crushing
was performed off-site at other commercial facilities. In 1984, the battery breaker was constructed
on-site. The batteries Wwere fed into the battery crusher where the tdps of the batteries were sawed off
~ and the sulfuric acid was collected in a sump and transferred into a stainless steel tank that drained to
the wastewater treatment system. The battery casings and their contents were tumbled and crushed.
Lead plates and other lead parts were s_epérated. and transported to waste piles to be later fed into the
furnace. The battery éasings were shredded and separated into plastic and ebonite in a flotation tank.
The plastic was blown into a trailer for sale to an offsite re'cyclér_._ Ebonite casings were placed ina

separate waste pile and then fed into the blast furnace as a supplementai fuel.
- 2.2.3 Reéfining

Molten lead from the blast furnace was tapped f_roni the bottom of the furnace to kettles in the
adjacent refining and casting area. In the kettles, the molten lead was tested to detefmiﬁe its quality.
Antimony and tin were é€ither added or removed to create the required lead type and quality.
‘Removal of antimony and tin-was performed by adding 'sodium'hydroxide- orthrough oxidation. If
 the lead contained excess copper it was removed through the addition of red phosphorus. The excess
antimony, tin, copper, and other impurities formed as dross on top of the molten lead and were
removed through skimming. The dross was returned to the blast furnace. The refined lead was
typically cast into 60-pound bars that were cooled, extracted and stacked for shipment off-site.




3.0 SITE SETTING
31 PHYSICAL SETTING

The Site is located in the White River Drainage Basin. The Site is situated on a minor local
t'op:ographip high with a surface elevation of approximately 845 feet above mean sea level (msl). The
' surface elevation slopes gently to the southeast toward Sloan Ditch, and the northwestern petimeter
of the- Site slopes to the northiwest toward the intermittent headwaters of Beech Creek. Surface water
froim Wwithin the former manufacturing areas of the Site is collected in the storm water mahagement

- basin and is treated and discharged to the municipal sewer system.

Prior to construction of the present-day storm water collection and control system, surface water
from t_h_é_. northem portion of the facility flowed to the intermittent stream that flows nohhwest to the
headwaters of Beech Creek. Surfaqe water -ﬁom other areas on the Site historically flowed to the
sa.tﬁe location as the present-day (geomembrane lined) storm water basin, which was reportedly
concrete lined. Water collected in this impoundment either evaporated, or when full; overflowed toa
drainage ditch that flowed off-site to the east and then to the south, eventually discharging to Sloan
Ditch. Sloan Ditch flows 0.6 mile west-southwest to Churchman Creek; which flows to the west 0.9
mile and discharges to Beech Creek. Beech Creek flows 1.2 miles to the southwest to Lick Creek,
whiéh then flows 7 miles to the-White River.

32  REGIONAL GEOLOGY AND HYDROGEOLOGY

The surficial geology of Marion County is glacial till (Tipton Till Plain) consisting of yellowish-gray,
bluish-gray, or gray sand or silt with some clay and pebbles and scattered cobbles and boulders. The
drift cover in Marion County is believed to be composed of three drift sheets resulting from the
Kansan, Illinoian, and Wisco_nsin glaciations. Till thicknesses range from less than 15 feet to greater
than 400 feet. The Site is underlain by approximately 200 feet of unc:onsolidate_d material. Bedrock
is encountered ét an elevation of appréximately 640 feet mean sea level (on the order of 200 feet

bgs), and consists of middle Devonian-aged dolomitic limestones. The limestones consist primarily

Memkieg Pt O Vo P 3-1



of the Geneva Dolomite and t-hé Jefferson Limestone. The Geneva Dolomite is a light gray to tan
and buf_f to chocolate brown dolomite that contains white crystalline calcite masses. The
J effersonville Limestone is a pufe limestone in fh_e upper portion of the formation, and is laminated
with organi¢ material in the lower portion. The organic laminae are more argillaceous than the
coralline zone (Harrison, 1963). Meyer, 1975 ihdicates that shale is present beneath thé glacial till
and overlying the limestones. Additional detail on the shale unit is not provided by Meyer. The
regional dip is to the southwest so that progressively younger formations are encountered below the

till plain to the sout.hwest._

Regionally, érou'nd_Wa_ter- is encountered in un-named sand and gravel beds overlying the bedroch the -
Jefferson Limestone and Geneva Dolomite, and the Niagaran Limestones (Harrison, 1963). The
sand and gravel glacial outwash that coincides with the courses of the White Riverand Fall Creek is
the aquifer of greatest economic importance in Marion County. The location of this aqﬁifer generally
coincides with the glacial melt water and outwash deposits along the rﬂajor streams. Fall Creek
enters White River upstream of the Site. The White River sand and gravel aquifer is located
approximately 5.3 miles west of the Site. The sand and gravel aquifer is unconﬁhed and flows
toward and discharges to the surface water bodies. The hydraulic conductivity was determined for

sand, sand and gravel, and gravel by Meyer, 1975 and is as follows:

Sand -+ 40 ft/day
Sand and Gravel 240 ft/day
Gravel | 415 ft/day

The hydraulic conductivity of the silt and clay was determined to be too low for reporting purposes
by Meyer. Specific capéc-ity and lithologic information used in Meyer’s hydraulic conductivity

| calculations of the sand and gravel glacial outwash deposits were obtainéd from drillers’ records. |

It is noted by Meyer that three thin, areally discbnt-inuous, sheet-like deposits of sand and gravel in -

the till-plain area are sépa.rated by beds of silt and clay that cause the groundwater in these deposits

to be semi-confined. Meyer also notes that large areas of silt and clay often separate one area of an

32



aquifer from another. The elevation of the uppermost semi-confined aquifer beneath the Site was
estimated to be approximately 720 ft msl (approximately 120 feet bgs) and is overlain by deposits of
varying thickness of silt and clay. Groﬁndwater flow in the uppermost regional semi-confined
* aquifer is to the northwest. The middle regional semi-confined aquifer is not x_ﬁapp‘ed beneath the
_Site because a.n aquitard (clay unit) is mapped in the area. The elevation of the lower regional semi-
“confined aquifer beneath the Site is approximately 660 ft msl (180 ft bgs) and flow is to the

southeast.

The éyerdge daily industrial and- municipal groundwater pumpage for Marion Cbunt_y is 28.95
million gallons per day (mgpd). Less than 20 percent of the industrial/municipal pumpage is from
the bedrock. Also, less than 20 percent of the total pumpage is obtained outside the uﬁconﬁned .
glacial-outwash aquifer which occurs only along the White River and Fall Creek and is located at _
least 5.3 miles west of the Site. The major centers of. groundwater pumpage occurred within
approximately one mile of a major stream. The estimated total domestic groundwater pumpage is
© 9.0 to 11.0 mgpd (Meyer 1975).

3.3 SITE SPECIFIC GEOLOGY AND HYDROGEOLOGY

Based on resu_i_ts of the RFI activities, the surficial geology at the Site is consistent with the regional
geology.-deséribed in Section 3.2. Various portions of the_Site_have been altered-due to -plant'
operation activities. Several topographic high mounds in the wooded area northeast of the -
manufacturing area and adjacent to the intermittent stream/stormwater drainage ditch are believed to
be fill materi_él from on-site construction activities. Similarly, paved areas and areas below the

structures on-site have been filled with gravel of thicknesses ranging from 6 to 12 inches.

Four deep borings identified as MW-1D, MW-2D, MW-3D and MW-6D were advanced on-site to
depths ranging from 110 feet to 130 feet bgs during the Phase I RFI to characterize subsurface
conditions. Borings MW-2D and MW-6D were subsequently converted into monitoring wells as

discussed below. The logs for these four deep borings are attached in Appendix A. Stratigraphy




typically varies fro.m. clayey silt to sandy siit, occasionally grading into a clay or sand. Whén
encountered, zones of clay or sand were generally thin and laterally discontinuous. The only notable.
eXeeptidn was a cla); layer encountered in all four deep borings that ranged in thickness from 7 to 12
. feet at depths between .5.0 and 60 feet below ground surface (bgs). A second clay zone was '
encouﬁtefed in each of the deep borings at depths typic_:al_ly between 90 and 100 bgs. The‘ﬂnfékness

of the till plain beneath the Site is at least 110 to 130 feet as bedrock was not encountered in any of

the deep borings.

Shallow groundwater encountered at the Site is believed to represent a local perched zone of
‘s_a_turatic')n in sand layers within the glacial till. AGC reviewed the logs of the four deep and six -
. shallow borings advanced during the RFI and CMS, and the five shallow boring logS advanced prior -
to installation of site monitoring wells MW-1 through MW-5 in 1991 (see Appendix A). The boring
logs indicate that the sand layers vary in thickness and elevation throughout the Site. The
piezometric surface for the shallow on-site wells for the three latest sampling events is provided asl
F igmes .3'-1 (September, 2001), 3-2 (December, 2001) and 3-3 (October, 2003). As show,
groundwater flow in the shallow on-site wells appears to be to the southeast beneath the fonﬁer- :
manufacturing areas (an area covered with buildings and pavement) and towards the east-northeast
beneath the areas north of the former manufacturing area. The piezometric surface for the shallow
~perched groundwater on-site is less than 5 feet bgs. Southeast of the former .manufacnuing:"area,
shallow groundwater flow heads due south. The change in flow appears to:be the result.of greater
qrnounfs- of infiltration occurring in the poorly drained grass areas between Arlington Avenue and the '_
former manufacturing area. The area in the general vicinity of MW-11 will typically have standing

water.

Boring logs for the deep borings on-site indicate that a substantial thickness of silt and clay is
deposited below the shallow zone of saturation. The deep wells completed on-site for the Phase I
RFI (MW-2D and MW-6D) were set in a middle perched zone located 75 to 85 feet below grade. It
should be noted that fhese borings were advanced to 110 and 123 feet below grade. The other two
deep borings (MW-1D and MW-3D) did not encountera distinct middle perched zone, aithough both
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borings were advanced to a final depth of 130 feet bgs, as specified in the Phase I RFI Work Plan.

The regional uppermost semi-confined a,qtiifer was not encountered in any of the deep borings.
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4.0 SUMMARY OF PREVIOUS GROUNDWATER SAMPLING
4.1  GENERAL

Two groundwater samplinig events were performed as part of'.the Phase I RFI; The wells sampled
during the Phase I RFI included five original wells, MW-1 through 5, screened in the sha_llow |
pérched_ zone, one shallow well, MW-6, and two deeper wells screened in the middle perched zone,
MW-2D and MW-6D.

Two additional rounds of grounidwater satnipling were performed during Phase Il RFI investigation
actis)-itie.s which also included the installation of t'hree additional shallow wells, MW-7, 8, and 9. A
fifth groundwater saxﬁpling event was perfoﬁned during October 2003, which also included the
 installation of two more shallow wells, MW-10 and 11. The sampling results are provided in Tables
4-1 through 4-1'4:.'

42 SUMMARY OF GROUNDWATER SAMPLING RESULTS

This summary of groundwater sampling results includes all of the analytical results for groundwater
. sample_é collected during the RFI. As shown, this includes the results of up to five sampling events.

The results mé.y be summarized as follows:

Antimony

Antimony analysis was performed on 22 filtered and 41 unfiltered samples from wells monitoring
the shallow perched groundwater zone. The method detection limit for all analysis was 10 pg/l.
Antimony was detected in one unfiltered sample at a concentration of 14 pg/l. That sample: was the
first sample collected from MW-8 (9/22/01) following well installation. All other-éamples (filtered
and unfiltered) were below detection, The Region IX Preliminary Remediation Goal (PRG) for tap
water is 15 pg/l. The IDEM default value for residential groundwater is 6 pg/l
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Four unfiltered samples were collected and analyzed for antimony from the wells monitoring the
middle perched zone (MW-2D and MW-6D). All four results were below the detection limits of 10
ug/l. |

Afsenic

Arsenic analysis was performed on 22 filtered and 41 unfiltered samples from wells motiitoﬁng the
shallow perched groundwater zone. The method detection limit for all analysis was 1.0 pg/l.
_ Arsenic was detected in nearly every sample analyzed, inciuding‘ the well designated as the
upgradient well (MW-9.) The Region IX Preliminary Remediation Goal (PRG) for arsenic in tap
water is 0.045ug/1, The IDEM default value for arsenic in residential groundwater is 50 pug/l. A
Back'g_roimd concentratjon for arsenic calculated as thé mean plus one standard deviation using the
unfiltered results from MW-9 was 8.5 ug/l. When compared against the IDEM residential default
valye of 50 pg/l one sample (MW-7, October 2003) had an exceedance. When compared against the -
calculated background value of 8.5 ng/l, 23 of 41 unfiltered samples and 8 of the 22 filtered samples
represented an exceedance. Sixteen (16) unfiltered samples and all 8 of the filtered samples
exceeding 8.5 pg/l wete collected from wells MW-1, MW-2, MW-7, MW-8, and MW-10.

Four unfiltered samples were_collected.and. analyzed for arsenic-from-the wells monitoring-the
middle perched zone (MW-2D and. MW-6D). None of the results-exceeded the IDEM residential
default value of 50 ug/l. No regional backgro‘und concentration for arsenic has been established for

the middle perched zone.




Lead

Lead analysis was pe‘rforméd on 22 filtered and 41 unfiltered samples from wells monitoring the
shallow perchied groundwater zone. The method detection limit for lead analysis was 1.0 pg/l. Lead
was detected in 25 of the 41 unfiltered samples and 6 of the 22 filtered samples. The IDEM default
value for lead in residential groundwateris 15 pg/l. USEPA Region IX does not list a PRG for lead
in tap water. Eleven (11) of the unfiltered saﬁlplgs and five of the filtered had lead concentrations
equal to or gfeatertha.n 15 pg/l. Ten (10) of the unfiltered and all of the filtered results eﬁual to or .‘
'~ greater than 15 pg/l came from MW-2, MW-7, and MW-8. The remaining single unfiltered
exceedance was collected during the fifst round of sampling from MW-6 using a baler, while all
other wells were sampled using low flow sampli‘ng techniques. MW-6 was reconstructed during
August 2001 and subsequent sampling events were completed using low flow sampling techniques.

No exceedances were observed in MW-6 after reconstruction.

Four unfiltered saxnplés were collected and analyzed for lead from the wells moritoring the middle
perched zone (MW-2D and MW-6D). Groundwater sampling results for the middle perched zone
indicated a tbtal lead conceritration below the EPA Action Level of 15 jug/l in the samples collected
.during the Phase I RFL. ' |

Qther Metals .

Other metals analyzed during the RFI groundwater sampling were cadmium, barium, chromium,
mercury, selenium, a.ndsilver. No exceedances of the corresponding values under the IDEM default
residential or Region IX tap water PRGs were observed for thése compounds in eithier the shallow or
middle perched zones. . |

-J
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5.0 SAMPLING RATIONALE

Under this plan, RMC prbpos_es to collect and analyze saniples from four (4) shallow groundwater
monitoring wells. .The gromdwater monitoring wells to be sampled will be existing wells MW-9,
MW-6SR and MW-5, and proposed well MW-12. Groundwater monitoring well MW-9 will
function as the upgradient well for the monitoring. Groundwater monitoring wells MW-6SR, 5 and
12 will be considered downg‘r‘adi’ent. Groundwater monitoring well MW-12 will be located at the toe
of slope along the south side of the l_agobn west of groundwater monitoring _§vell_ MW-6SR.
Groundwater monitor_ijng well MW-$ is being retaiﬁed as a downgradient well because of its
proximity to the lagoon and because the susceptibility of MW-5 to seasonal fluctuations in the
perched groundwater zone is not known. Synoptic water levels will be collected duﬁng each
sampling event from all Site groundwater monitoring wells (MW-1, MW-2, MW-2D, MW-3, MW-
. 4, MW-5, MW-6D, MW-6SR, MW-7, MW-8, MW-9, MW-10, MW-11 and MW-12) at the Site.

The four selected groundwater monitoring wells will be sampled once per calendar quarter (i.e.,
January through March, April through June, July through September, and October through
December) during the first year and semi—annua_lly (approximately once every six months) thereafter,
until completion of closure activities. Samples will be submitted to Tri-Matrix Laboratories (Grand
.Rapids;._Michigan)_and_analyzed for antimony, arsenic, and lead (these are the only compounds
_encountered during previous-sampling events at or above the IDEM residential groundwater default
value or the USEPA Region IX PRG). In addition, the analysis of water quality parameters as -

" defined under 40 CFR 265.92 will include chloride, iron, sodium and sulfate. Total organic carbon
| (TOC) and total organic halogen (TOH) will not be analyzed as part 6fthe ‘water quallty analysis. A
_ detailed evaluation of VOCs potentially used at the facility in the past was performed as part of the
~ RFI. This evaluation include review of hazardous waste manifest reports, Form R reports, Tier II
teports , RCRA inspection reports, RCRA permit applications, environmental risk assessments, and
employee interviews. Based on this evalulation, Exide and EPA agreed to a limited number of VOCs
that might be present based on historic operations. These VOCS included 1,1,1-trichloroethane,

tetrachlorethene, benzene, toluene, and ethylbenzene. During the RFI, all monitoring wells were




sampled for these VOCs and none were detected. ‘Therefore, analysis for any VOCs is not
'. warranted. Smpling equipment and method procedures are present in Section 6.0 and in Appendix '
B. Sample -'af;alysis methods are present in Section 7.0 and the QAPP. All sampling methods and
‘analysis will be performed in accordance with the protocol and quality assurance procedures
described in the the QAPP. Analysis will includeé filtered and unfiltered samples to allow
clarification aiid understanding of contribution by suspended solids (un-ﬁ_lt_e_,red fesults minus filtered

results) versus actual wat_ér quality (ﬁlteréd results).

-Analytical data packages will be reviewed and validated by an AGC data validator as described in
the QAPP. Following validation, the results will be submitted to the IDEM both in a paper and
electronic format. The results will include a groundwater contour map for dépth to water
measurements taken at the time of sampling,'a table of rés"ults specific to the sampling everit, and a

summary table on a well by well basis.

As part of this SA_P the results will be reviewed for indicators of possible releases of hazardous
constituents to the groundwater. 'I_‘he results of each sampling event will be evaluated and compared
to past sampling historical results for each selected groundwater monitoring well and variations at
the upgradient groundwater monitoring well. Comparisons of upgradient and downgradient results
---will be performed.-using Student’s-t-test-at-the 0.01-level of significance-over-initial-background
- following the preparation of the groundwater contour m_ab(s) and the-summarization of analytical
fesult data. The extentand rate of migraﬁon will be estimated if a release of a hazardous constituent ‘
is indicated, All results (regardless of what they indicate) will be reported to IDEM;.‘. Ifresults of unit
“monitoring” indicate a release, then a site wide assessment would be performed under EPA
RFI/CA.




6.0 SAMPLING EQUIPMENT AND PROCEDURES
6.1 SAMPLING EQUIPMENT

The following section outlines the sampling equipment required for the groundwater sampling at the ‘

Site.

6.1.1 Groundwater Sampling Equipment .

The following equipment will be used for the groundwater monitoring wells sémpling:-

. Low-flow bladder pump and control box;

o . Flow through cell;
. Generator and/or nitrogen tank;
« Labdratory supplied containers for the collection of metals samples;
. Ice cooler for sample storage and transport;
. Ice;
e pH/temperature meter;
«  Conductivity meter;
« - Depthto &véter meter;

«  Interfice probe;.
. Teflon® tubing; and,

0 Disposable bailers.

62 GROUNDWATER SAMPLING PROCEDURES

- The following sections describe groundwater sampling procedures. The groundwater monitoring
well sampling is comprised of synoptic water level measurements, field analysis, well _ph‘r‘ge

techniques, sample collection, and decontamination procedures as described in more detail below.
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Groundwater sampling will begin at MW-9, the designated up-gradient monitoﬁﬂg well, then

proceed to the next selected well with the lowest historical total metal concentration.

6.2.1 Synoptic Water Levels

Prior to all groundwater sampling events, depth-to-water will be measured in each well (MWal,-
MW-2, MW-2D, MW-3, MW-4, MW-5, MW-6, MW-6SR, MW-7, MW-8, MW-9, MW-iO, MW-11
and MW-12) using ai electronic water level indicator. The synoptic measurements will include the
measurement of water levels and well depths in the monitoring wells in as short a time frame as
possible to determine the piezometric surface across the Site. The field personnel will measure the
water levels in the wells to the nearest 0.01 foot ﬁsing the surveyed point at the top of the inner well
casing for reference. Measurements will be repeated at each well until two consecutive readings are
within 0.01 feet. Total depths will also be measured in each well after (to avoid suspension of sealed
solis) each sampling event to evaluate whether any silting ofthe well has occurred between sampling
rounds. Water levels measurements will be collected following IDEM Guidance Documents titled

for Collecting Static Water Level Me_asuréments and Developing Ground Water Flow Maps.

6.2.2 Field Analyses

Field-measurements that will be performed during well pur‘ging will include pH, specific.
conductivity, temperature, oxidation/reduction potential (ORP), dissolved oxygen (DO), and )
turbidity. Measurements will be collected by inserting the appropriate probe in a closed non-
' dedicated plastic container (flow-through-cell) that is rinsed with deionized watér prior to purging
the well. Turbidity samples will be collected from the flow through cell outflow.

Calibration of the instruments will be completed at the beginning of each sampling day, checked in
the middle of the day, and as otherwise necessary based on the functioning of the meters and
equipment. Each meter will be field calibrated in accordance with the manufacturer’s specificatioris
and appropriate calibration solutions. All calibrations will be recorded in the field log. Field
calibration procedures at a minimum will include the following:




Calibration of the field instruments will be performed by ;x"a‘ingd technic‘i_ans prior to
the mobilization of equipment to the Site. All the instruments will be calibrated as
specified by the manufacturer. Standard solutions will lso be checked to determine
stability and operating conditions. All results of field calibtations and measurements
will be mafntaiﬁed in bound field logboqk_s at least daily wheﬁ the instrument is in
use. The recorded calibration information will include date and time of calibration -

results.

- pH meters will be calibrated according to the manufacturet’s .instl"ucti'ons. prior to
each use and will, at a minimum, consist of two standard buffet solutions (pH 4, 7, or
10) obtained from chemical supply houses. The pH values of the buffers will be
c:omi)ensated for the temperature at which the pH sample is measured. Verification
checks will be completed at least once per day using a standard solution. The
verification check results must agree within + 0.05 pH standard units or re-

calibrations will be performed.

All temperature measurements will be measured using a field thermometer and

recorded to+ 0.2°C.
Dissolved oxygen meters will be calibrated to ambient air conditions.

Specific conductance meters will be calibrated prior to each use using a potassium
chloride solution (1,000 umhos) prepared by a qualified laboratory or chemical

supplier.

Turbidity meters will be calibrated daily prior to use by a minimum of two standards
of known turbidity as prepared by the manufacturer of the instrument. These

solutions should bracket the levels found in the groundwater.




e Oxidation — reduction potential probes will be checked against s‘tand‘arc‘i solutions (at

least one) prepared by a qualified laboratory or chemical supplier.

All calibration procedures perfomied will be documented in the field logbook and will include the
date and time of calibration, name of the person perforthing the calibration, reference standards used
and instrument réadings. If equipment fails calibration or equipment malfunction is noted during

calibration or use, the equipmerit will be tagged and removed from service.

6.2.3 Purging Procedures
Smnpling procedures will include water level measurements, calculation of well volumes, purging,
and sampling activities. The following step-by-step procedures are in adherence to the EPA Region
X groundwater sampling protocols for low flow pump purging and sampling, which are based upon
the method of Puls and Barcelona (EPA/540/8-98/504). If a bladder pump cannot be inserted into a
well due to bent riser piping, then a peristaltic pump will be used.

Step 1 Measure depth-to-water of every well at the Site:

Step 2 - Calculate-one-well volume-of the screened or open interval,

Step 3 Lower the low-flow pumb to the mid-point of the screened interval.

Step 4 Calibrate meters.




Step 5 Begin to purge well. USEPA recommends a purge rate of 200 to 300
: ii_zillili‘ters/minute (mV/min). The purge rate should not exceed the recharge rate (i.e.,

 less than 0.3 feet of draw down from the static water level).

Step 6 Measure putging parameters af a minimum of one per well volume or every 3 to 5
. minutes. Measurements will be collected via flow ﬂ:rough cell for pH, temperature,
~ specific con_duc'tivity, ORP, ﬁnd DO. Turbidity will also be measured at the outflow -

of the flow through cell at every 3 to 5 minutes. All measufements will be recorded
in the field logbook. |

Step 7 After conductivity and temperature have stabilized to within 3% over three readings,
pH readings differ < 0.1 standard pH units, ORP readings differ within 10 mV, and
turbidity measurements differ within = 10%, sampling can begin after the flow-

through cell is disconnected.

Step 8 Using the well purging pump, the flow rate will be reduced to 100 ml/min and the
unfiltered sample will be collected out of the discharge line. The date and time of the

“sample collection will be recorded in the field logbook.

Step 9 Using -the well purging pump, -the -flow - rate will-temain -at 100.m/min ‘and-a
| disposable 0.45 micron in-line filter will be place at the discharge line. The filtered
sampled collected at the discharge end of the in-line filter, The date and time of the
sample collection will be recorded in the field logbook. Filteting the samples in-line,

as proposed, with disposable filters will reduce sample agitation, exposure to the

atmosphere, and decontamination concerns.

Step 10 Following groundwater sample collection, measure depth-to-bottom of every well at

Site,




~ Purge water Will be collected and cohtaiherized ina drum. The pump and sampling equipment will

be decontaminated before and between each well.

6.2.4 Sample Collection

Groundwater samples will be collected using the low flow pump or peristaltic pump and tubing at a
rate of 100 thl/min with the flow-through cell disconnected. Groundwater will be collected directly
into laboratory prepared bottles. As per the QAPP Table 4-1, filtered groundwater samples will be
collected in two-liter HDPE bottles that are preserved with nitric acid to a pH value of less than 2
statidgrd units. Unfiltered samples will also be collected in two-liter HDPE bottles with no
preservation. Immediaté_ly following sample collection and labeling of bottle, the sample will be

placed in an ice cooler to maintain sample at 4° C.

6.2.5 Decontamination of Groundwater Sampling Equipment

- The pump will be disassembled and components will be decontaminated in the following manner:

Alconox and water wash;

. Potable water rinse;

-.- Nitric acid rinse (10% solution);
. Distilled water rinse; and, '
. Air dry arid store pump in plastic.

To prevent possible coritamination from sampling equipment, all non-dedicated sampling devices
will be decontaminated. Non-dedicated equipment is the low flow pump. Sampling equipment will
be constructed of inert material (e.g., stainless, Teflon®). For non-dedicated equipment, field
decontamination will be performed prior to its initial use, between sampling locations and between
actual samples when more than one sample is to be collected ata g‘i"veh location. Decontamination is
not required when subsequent use of decontaminated equipment will be documented in a field
logbook. All non-dedicated sampling equipment will be decontaminated according to the following
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.procedute:

1. Wash equipment thoroughly with a low phbsph__ate detergent (Alconox) and water
using a brush to remove any particulate matter or surface film.
Rinse equipment with distilled water.

'Rinse with diluted metric acid (lO%N)I. _

Triple rinse with distilled water.

 Air dry equipment.

SRV UV

Wrap equipment in a clean plastic sleeve or in aluminum foil if not used

immediately.

Spén,t nitric ac‘id will be contained in bucket and placed in drums. After the groundwater sainpling-
activities are complete, the containerized decontamination water will be sampled and disposed of

properly off-site. -




- 7.0 SAMPLE HANDLING AND ANALYSIS

All sample bottles will be identified by the use of sample labels with the sample identification. Each
sample label will be filled out by the sampler to avoid any possibility of sample misidentification and
attached_tb the sample container. Indelible ink shall be used to complete the sample labels. Each

- sample label w111 be labeled at the time of collection with, at a minimum, the following information:

‘» Sample identification;
. Initials of the sample collector;
e Time and date of the sample collection;
.  Site name and location number (if any);
X Requested analyses; _
Ay preservative added or field preparation performed; and,
. Sample designation if this sample is a quality assurance sample.

Each member of the sampling team will use a new pair of gloves at each sample location. -

The field sampler will maintain custody of the samples following the procedutes outlined in the
following sections until the samples are properly relinquished to the laboratofy- or a common carrier
for delivery to-the laboratory. "Once at the laboratory, each sample will be -aséigned a unique
laboratory identification number that will be used for analysis assignment, sample tracking, and data -
_ reporting while the samples are at the laboratory. - '

7.1  SAMPLE CUSTODY/SAMPLE CONTROL

A sample is physical evidence collected from the Site. Due to the evidentiary nature of the dafa
generated from sampling, sample custody must be traceable from the time the empty sampié
containers are prepared by the laboratory through the reporting of the results of the analyses.
Therefore, sample control procedures have been est_‘abli_shed to ensure _sa_mple_i__-n_tegrity.- All sample

containers and samples will be maintained under strict custody procedures throuéhout the
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. investigation, Sample custody is addressed in three parts: field sample collection, laboratory

analysis, and final evidence files.

A sample, sample container, or evidence file will be considered under custody if:

. An item is in the actual possession of the person; or

«  Theitem is in the view of the person, after being in actual possession of the person;
or '

. The item was m the petson’s actual physical possession but is now locked up or

sealed in a tamper-proof manner; or

. The item is placed in a designated secured restricted area.

7:1.1 Field Custody Procedures

The field personnel in charge of collecting the samples will maintain custody of the samples
collected. The field personnel will be responsible for documenting each sample transfer and
maintaining custody of all samples until they are shipped to the laboratory or archived. All samples

will be stored on ice and shipped to the laboratory in iced coolers.-

7.1.2 TField-Data Documentation/Field Logs

A system of logging all pertinent data collected during sampling operations will be maintained using
a dedicated field logbook(s). Each page will be numbered, dated and initialed by the person 'making
the entry. All entries will be made in indelible ink. Incorrect entries will be crossed out with a single
line and verified with the recorder’s initials. Atthe completion of the day, if a page is not complete,
a diagonal line will be drawn through the remainder of the page with the recorder’s signature at the
bott;)m_.

All sample locations will be recorded and referenced to the site map so that each location is
petmanently established. Samples will be tagged with all pertinent site information at the time of
sampling. Pertinent site information to be supplied in the field logbook for each task is listed below:




o Sighature of recorder; _

e  Name and location of sample (i.e., EA, monitoring well, etc.);
. Date and time of arrival and departure;

. Names of all personnel on-site and their affiliation;

. Purpose of the visit/description of the field activity;
. All field instruments used, date and time of calibration and calibration .checks, .
method of calibration, and standards used;

e All field measurement results;
. _Date, time, and location of all sampling;
. Method of sample collection; |

. Any factors whi_ch could affect sample integrity;

. Name of sampler(s);
. Sample identification, sample description, and saniple presetvation;
. Documentation of all conversations with the client, agency personnel, field decisions

and approval; and,

. Weather conditions..

- Fieldlogbooks should-contain-only factual information entered as real-time notes, which will e_nable.___
the user torecreate events on-site. In addition, chain-of-custody records-will be:prepared and keptas -

part of the field records.




7.1.3 Chain-of-Custody Procedures
The following ¢hain-of-custody procedures will be used for this project:
o New, ceitified clean sample containers will be prepared and relinquished by the

laboratory on a chain-of-custody record. The chain-of-custody record will be kept as

part of the permanent record.

_ ¢~ Any transfer of custody of containers of -s_amj)les will be noted on a chaiﬁ-of-éustody
~ record.

e Each sample collected for the event will be entered on the chain-of-custody record.

. The chain-of-custody will be completed as soon as possible after sample collection.

The folldwing information must be supplied to complete the chain-of-custody record:

- Site specific project name and number;

- Signature of sampler(s); '

- For each sample, sampling station number, date and time -(military_is -
preferred)- of collection,; grab or composite sample designation,.and a brief
description of the type of sample and sampling location; |

- Number of sample containers ber each sample location;

- Analysis required;

- Type of preservative; ‘

- Signatures of individuals involved in sample transfer (i.e., relinquishing and -
accepting samples). Individuals receiving the samples shall s1gn, date, and
note the time they received the samples/cooler on the record; and,

- Type of carrier service.




The original chain-of-custody record will accompany the sample containers dunng transport to

document their custody.

. If custody is relinquished through a common carrier for delivery to the laboratory, the

following protocol will be followed:

- ‘In the space for the sample receiver, the name of the common carrier and the
date relinquished will be written. In addition, if known, the tracking number
w111 be included on the chain-of-custody record.

- The original completed chain-of-custody record will be placed inside the

- shipping package; and,

- The shipping package will be sealed with tape and custody seals affixed. The
seals will be placed on the package in such a manner that the package cannot
be opened without breaking the seals. The. seals will serve to document.that
the shipping container was not opened during the shipment through the

comimon parcel carrier.

7.1.4 Sample Shipment Procedures

At the end of each sampling day, all samples for chemical analysis will be packaged in shipping
containers for shipment to the analytical laboratory using the following steps:

1. Check each sample bottle for a properly completed sample identification label.
2. Place the sample bottles from each location in separate plastic bags, and then seal.
3. Ship the samples in a large capacity (waterproof metal or plastic) cooler, or specific

laboratory prepared sample-shipping container. Place packing material on the bottom -

of the cooler to prevent sample bottle breakage.




4, Place -the sample bottles in the shipping container in a manner such that they do nof
touch and will not touch during shipment. Secure with packing material as needed to
fill void space. | -
“Maintain all samplés at 4°C £2°C during shipment. Use ice to cool the samples.
6. Place the original chain-of-custody record in a plastic bag, seal, and tape it to the
inside of the shipping container lid. |
7. Retain the pink copy of the chain-of-custody for the AGC QA Manager: _
Tape the cooler drain shut. Tape the cooler or shipping container closed at a
minimum of two locations. '

-9, Placé two signed and dated custody seals across each edge of the shippirig corntainer. |
10.  Attach thie completed shipping label to the top of the shippihg container. '
11.  Relinquish the cooler to ‘the courier with the required signed and dated

" handbill/waybill. | | | |
12.  Retain receipt of the hafxdbill/waybill as part of the permanent documentation.

If the sample coolers are not shipped but instead picked-up by the laboratory courier, step number 6
and 12 will be omitted and the chain-of-custody will be handed to and signed by the laboratory
: coﬁrier. The pink copy of the chain—of-cust_bdy will be maintained by the sampler and submitted to
the AGC QA Manager. ' '

7.2

UALITY ASSURANCE/QUALITY CONTROL SAMPLING

To evaluate if field or laboratory conditions may be impacting analytical samples, equipment blanks,
matrix spike' and field duplicate samples will be collected according to the following paragraphs and
the QAPP (Appendix A). '

Equipment Blanks — Equipment blanks will be collected to ensure that the sampling équip_ment is
clean and that the potential for cross-contamination has been minimized. One equipment blank will

be collected per day or for every ten (10) samples per day (whichever is more frequent) when




sampling equipment is decontaminated. The equipment blank will be collected by pouring ultra-pure
deionized water (laboratory grade) into the decontaminated sampling equipment (e.g., low flow
bladder pump or stainless steel pan) and then transferring the rinsate from the equipment into the
appropriate sample containers, The equipment blank will be analyzed for the identical parameters as

the samples.

Matrix Spike _.Samgle - .Site specific MS samples will be submitted to the laboratory for quality
control checks. The samples will be collected at the frequency of one MS for every ten (10) samples.

These MS QUal'ity control (QC) samples wﬂl allow for the accuracy to b-e'detemlined by the recovery
rates of the cozﬁpounds. The MS sample aliquots will be acquired for each matrix by providing

triple the necessary saimple volume for the location selected.

Field Duplicate Samples ~ A blind field duplicate sample will be collected to allow for the
determination of sampling precision of the sampler and the analytical laboratory. One field duplicate
sample will be collected for every ten (10) samples and submitted for analysis of the identical

parameters as the original sample.

73  ANALYTICAL PARAMETERS AND TEST METHODS

Trimatrix of Grand- Rapids, Michigan-will-perform-all analyses in accordance with the accepted
USEPA SW-846 Test Methods for Evaluating Solid Wastes: Physical/Chemical Properties (April
1998, revision 5) methods.

The groundwater will be analyzed for antimony, arseiiic, lead, and manganese by SW-846 Methods
3010A/6020, iron and sodium by SW-846 Methods 3010A/6010B, and chloride and sulfate by
MCAWW325.2 and MCAWW375.2, respectively.

Analysis will include filtered and unfiltered samples to allow clarification and understanding of
contribution by suspended solids (un-filtered results minus filtered results) versus actual water
quality (filtered results). |

i P 7-7



Analytical data packagés will be reviewed and validated by an AGC data validator as described in
the QAPP. Following validation, the results will be submitted to the IDEM both in a paper and
electronic format. The results will include a groundwater contour map for depth to water
' rhe’asurer_nents taken at the time of sampling; a table of results specific to the sampling event; and a

summary table on a well by well basis.
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TABLE 4-1

SUMMARY OF SHALLOW WELL GROUNDWATER RESULTS

Refined Metals: Corporation

" Beech Grove, Indiana

IDEM Residential Default | USEPA Region 9 Tap | Total Number | Total Number | Total Number of
Parameter ~ RISC Cﬁt’exﬂg{@ Water PRGs (Eg[L) of Samples of Detections | Exceedances*

Antimony |Dissolved ‘6 15 - 22 ) 22
Total - 6 15 41 1 41

Arsenic |Dissolved - 50 0.045 py) 20 0
Total ' 50 0.045 41 39 1

Barium |Dissolved | 2000 2600 22 © 22 0

: ~ |Total 2000 2600 41 41 0

| Cadmium |Dissolved | 5 18 22 1 0 .
f Total 5 18 41 7 0
- Chromium [Dissolved - 100 . 110 22 20 0
Total - 100 110 41 18 0
Lead |Dissolved 15 NC- 22 _ 6. 1

_ - |Total 15 NC 41 25 10
Mercury |Dissolved 2 11 2 1 0
Total 2 11 41 0 0

Selenium |Dissolved 50 180 22 7 0

: |Total - 50 180 41 15 0
Silver _ |Dissolved 182.5 180 2 0 -0
Total 182.5 ‘180 41 0 0

-NC - USEPA Region 9 does not have a tap water PRG for lead.
* Exceedance of the IDEM Residential Defauit RISC criteria.

The results summarized are ﬁ'om groundwatcr sampling events perfo:mcd by AGC followmg the RCRA Faclhty ‘Work Plan.
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TABLE 42

_ SUMMARY OF GROUNDWATER RESULTS

Well MW-1
Refined Metals Corporation
Beech Grove, Indiana
_ ' IDEM Residentml Defanlt USEPA Region 9 Tap Sampling Events -
Parameter " RISC Criteria- (ngL) Water PRGs (ug/L) | 9/21/1999 | 12/14/1999 | 9/22/2001 | 12/10/2001 | 10/27/2003
Antimony |Dissolved 6 15 - - - TR N S RS (] e
Arsenic |Dissolved 50 - 0,045 - - - 227 . 21
_ ?ITotal 50 0.045 21 25 33 27 24
Barium |Dissolved 2,000 . 2,600 - -- - 85 69
[Total 2,000 2,600 96 86 101 93 69
Cadmium |Dissolved 5 18 - - -= ] 02U 02U
Total 5 18 02U 02U 0.2 02U 02U
{ Chromium {Dissolved 100 - 110 -- - - 891] 6.5
’ Total 100 110 1.8U 1U 3.1 4 1.3
Lead {[Dissolved 15 NC | - - 1U 1U
Total 15 NC " 1.8U 1UJ - 59 34 1U
. Mercury |Total 2 11 . 02U 02U 02U 02U 02U
Selenium [Dissolved 50 180 ] - - - 49] 2U
Total 50 180 -9 7.3 6.1 4 2U]
Silver |Total 182.5 180 02R 0.2 UJ 0.2 UJ 02U 02U

NC - USEPA Region 9 does not have a tap water PRG for lead.

-~ The sample was not analyzed for dissolved. metals ,

Shading indicates:the exceedance of the IDEM Residential Default RISC criteria:
Qualifiers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit

The results summarized are from groundwater samplmg events performed by AGC followmg the RCRA F aclhty Work Plan..

F\OHCEAGC\PROJECTS\F:MZOOJ IMG\Repotu\MetlllVSWell.xIMW 1




NC - USEPA Region 9 does not have a tap water PRG for lead.

. TABLE 4-3
. SUMMARY OF GROUNDWATER RESULTS'
Well MW-2
Refined Metals Corporah’on
Beech Grove, Indiana
IDEM Residential Default USEPA Region 9 Tap | Sampling Events :
Parameter RISC Criteria (p'glL) Water PRGs (pg/L) | 9/21/1999 | 12/15/1999 | 9/22/2001 | 12/10/2001 | 10/27/2003
| Antimony |Dissolved 6. 15 - -- -- S U R (PR
Total 6 15 OHLE L0 10 !
Arsenic |Dissolved’ 50 0.045 - - - 981] 10 -
2 Total 50 0.045 9.8 15 12 12 15
Barium |Dissolved 2,000 2,600 - - - 25 22
: . Total | 2,000 2,600 40 45 31 48 44
" Cadmium |Dissolved 5 .18 - - - 02U 02U
Total . 5 18 02U 0.2 0.3 0.4 1 0.2
Chromium |Dissolved [ 100 110 - - - 6.8]J 3.1
Total ' 100 110 I1U 1.6 1U 4.8 2.1
Lead [Dissolved 15 NC - 6.2 :
{Total - 15 " NC - 11
Mercury |Total . 2 11 02U 20 . .
Selenium |Dissolved 50 180 - - -- 377 2U
' Total 50 180 7.7 6 2U 31 2U)
Silver  |Total 182.5 180 - 02R 0.2U) 0.2UJ 02U 02U

-- The sample was not analyzed for dissolved metals
Shading indicates the exceedance of the IDEM Residential Default RISC criteria. _
Qualifiers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit

The results summanzed are from groundwater .sgmp’ling events performed by AGC following the RCRA Facility Work Plan.

FAOFICEAGC\PROJECTS\Files\2003-1046\Repocts\Metals VS Weil:xisMW-2



" TABLE 4-4 :
SUMMARY OF GROUNDWATER RESULTS

Well MW-2D
Refined Metals Corporation
Beech Grove, Indiana
I IDEM Residential Default | USEPA Region 9 Tap Sampling Events
Parameter RISC Criteria (ug/L) _Water PRGs (ug/L) - | 9/21/1999 | 12/15/1999
Antimony |Dissolved 6 15 - .-
: Total 6 15 - 0 o E R
Arsenic {Dissolved 50 : _0.045 ) L - -
. Total . 50 1 . 0.045 63 15
| Barium [Dissolved 2,000 2,600 - —_
| Total 2,000 . 2,600 334 : 311
- Cadmium |Dissolved 5 18 - -
y Total - -5 ' 18 02U 02U
Chromium |Dissolved 100. . | 110 - -
Total . 100 . R 110. 5.2 . 1U
Lead |Dissolved - 15 - NC ' - -
Total : 15 . . NC . ' 10 3.1)
Mercury {Total : 2 | 1 02U 02U
Selenium |Dissolved : 50 180 . . - -
Total 50 180 ' 20 2U .
Silver |[Total . | 1825 - - 180 | 02R 02U)

NC - USEPA Region 9 does not have a tap water PRG for lead.

-- The sample was not analyzed for dissolved metals _

Shading indicates the exceedance of the IDEM Residential Default RISC criteria.

Qualifiers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit

The results summarized are from groundwater sampling events performed by AGC following the RCRA Facility Work Plan.

FAOFICEAGC\PROSECTS\Files\2003-1046\Reports\Metals VS Well xliMW:2D



o TABLE 4-5
SUMMARY OF GROUNDWATER RESULTS

Well MW-3
Refined Metals Corporation -
Beech Grove, Indiana
IDEM Residential Default | 'USEPA Region 9 __Sampling Events ,
Parameter RISC Criteria (ug/L)) ‘Tap Water PRGs | 9/22/1999 | 12/14/1999. | 9/22/2001 | 12/11/2001 | 10/26/2003
Antimony|Dissolved : 6 ' 15 -- e i ' i
Total 6 15 _ (i 1
Arsenic {Dissolved 50 0.045 - - - "84 1.5
Total 50 0.045 11 7.8 9.7 11 28
Barium |[Dissolved 2,000. ~ 2,600 - - - 113 73
Total 2,000 - 2,600 135 127 102 98 84
Cadmium |Dissolved - 5 18 - -- -- 02U 02U
Total 5 18 02U 02U 02U 02U 02U
| Chromium|Dissolved 1007 . 110 - - - 6.6) 4.9
Total 100 110 1.1 1U 1U 1U 1U
Lead |Dissolved 15 NC - - - 1U . 1U
Total 15 NC 1U 1UJ 1.3 10 1U
Mercury |Total 2 - 11 02U 02U 02U 02U 02U
Selenium |Dissolved | 50 180 - - - 3.7] 2
Total 50 - 180 5.2 5.3 2U 3.7 2U)
Silver [Total 182.5- 180 02R 02Ul 0.2U] 0.2U 0.2U

NC - USEPA Region 9 does not have a tap water PRG for lead.
-- The sample was not analyzed for dissolved metals
Shading indicates the exceedance of the IDEM Residential Default RISC criteria.
Qualifiers: U - not detected; J --estimated; R - rejected; UJ - not detected, estimated reporting limit

The results summarized are from groundwater sampling events performed by AGC followmg the RCRA Faclhty Work. Plnn

F: \OFICEAGC\PROJECTS\Fllu\Zm-IMG\Rem\MdIISVSWelehMW



TABLE 4-6
SUMMARY OF GROUNDWATER RESULTS:

WellMW-4
Refined Metals Corporation
Beech Grove, Indlana
, IDEM Reésidential Default . USEPA Region 9 Tap Sampling Events o
Parameter RISC Criteria (pg/L) Water PRGs (ug/L) | 9/22/1999 | 12/14/1999 9/24/2001 | 12/11/2001 | 10/26/2003
Aritimony |Dissolved 6 ' 15 - - - - B0l S G
Total 6 15 4 B
Arsenic |Dissolved 50 0.045 - - - 1uJ - 10
Total 50 0.045 1.8 1.6 1U 10U 1.3
Barium |Dissolved 2,000 2,600 - - - 203 213
. |Total 2,000 2,600 211 204 197 187 276
' Cadmium |Dissolved 5 18 - e - 02U 02U
' Total - -5 18 02U 02U 020 0.2U . 02U
Chromium |Dissolved. 100 110 - - - - 34] 2.1
{Total 100 110 3.1 1U 1U 1U 1U
Lead |Dissolved 15 NC - - - . 1U 1U
Total 15 NC l 1.7 1UJ 1U 1.5 1U
Mercury |Total 2 11 1 02U 02U 02U 02U 02U
Selenium |Dissolved 50 180 - - - 21U 2U
Total ; 50 . 180 2U 2U 2U 2U 20)
Silver |Total 182.5 180 02R" 0.2UJ 0.2UJ - 02U 02U

NC - USEPA Régxon 9 does not have a tap water PRG for lead.

-- The sample was not analyzed for dissolved metals
Shading indicates the exceedance of the IDEM Residential Default RISC criteria. .
" Qualifiers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit -

'I'he results summanzed are from groundwatcr samplmg events perfonned lby AGC followmg the RCRA Faclllty Work Plan.
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TABLE 4-7

SUMMARY OF GROUNDWATER. RESULTS

Well MW-5 .
Refined Metals Corporation
Beech Grove, Indiana
IDEM Residential Default | USEPA Region 9 Tap Sampling Events - K
Parameter RISC Criteria (pg/L) Water PRGs (ng/L) | 9/22/1999 | 12/14/1999 | 9/24/2001 | 12/11/2001 | 10/26/2003
Antimony. {Dissolved [ 15 - - -  [ESaniRes (G
1 Total 6 15 Kls =EOI EOiE 0 U]
| Arsenic |Dissolved 50 0.045 -- - - 3.7] 24 |
| Total : 50 0.045 8.4 10 7.6 5.4 8.8
1 Barium |Dissolved - - 2,000 2,600 - - - 170 154
' Total ' 2,000 2,600 149 162 170 150 159
' Cadmium |[Dissolved 5 18 : -- - - 02U 02U
; Total 5 18 - 02U 02U 02V 02U 02U
Chromiium |Dissolved 100 110 - - — 4] 22
. |Total 100 110 1.5 1.9 1U . 1y 1.1
Lead |Dissolved 15 NC - - - 10 . 1U
[Total 15 NC: - 10 1UJ 2 2.1 2.1 -
Mercury |Total 2 11 02U 02U 02U 02U 02U
Selenium |{Dissolved 50 180 - - - 20] 2U
JTotal 50 180 2U 2.9 20U 2U 20)
Silver [Total 182.5 180 0.2R 0.2U] 0.2UJ 02U 02U

NC - USEPA Region 9 does not have a tap water PRG for lead.
-~ The sample was not analyzed for dissolved métals
-Shading indicates the exceedance of the IDEM Residential Default RISC criteria.
Qualifiers:: U - not detected; J --estimated; R - re_]ected, UJ - not detected, estimated reporting lnmt

The results summarized are from groundwater sampling events performed by AGC followmg the:RCRA Facility Work Plan.
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TABLE 4-8
SUMMARY OF GROUNDWATER RESULTS

Well MW-6
Refined Metals Corporation
Beech Grove, Indiana
| IDEM Residential Default | USEPA Region 9 Tap Sampling Events
Parameter RISC Criteria (ug/L) | Water PRGs (ng/L) 9/23/1999 . 12/1511999 9/24/2001 12/11/2001 | 10/26/2003
Antimony |Dissolved 6 : 15 LS 0} - ] (O
Total 6 ‘ 15 AREs AR AR UL U EQ
Arsenic ‘|Dissolved | . 50 ' 0.045 1.7 1.6 - 1417 1.2
Total 50 0.045 "8.8J 3.1 L9 2.2 7.6
Barium |Dissolved 2000 2600 39 36 - 89 117
{Total 2000 .2600 218 82 92 79 228
Cadmium |Dissolved S 18 02U 02U - 02U 02U
Total 5 18 0.2 02U 02U 02U 02U
Chromium |Dissolved 100 110 8.7 1U - 38] - 2.1
|Total 100 110 26 1.5 1U 1U 4.5
Lead [Dissolved 15 NC 1U 1U) - 1U 1U
Total 15 NC. 21 49] 1U 1.3 2.7
Mercury [Dissolved 2 11 02U 0.2 - - -
Total 2 11 02U 02U 02U 02U 02U
Selenium |Dissolved 50 180 29] 2U - 2U) 2U
. |Total 50 180 49]) 2.1 20U 2U 2UJ
Silver |Dissolved 182.5 180 02U 0.2U]) - - -
Total 182.5 180 0.2 UJ 0.2 UJ 0.2UJ 02U 02U

Fi\OFlCBAGC\I’RbJECFS\FIIei\ZOM-lMG\RepoﬂstﬂlsVSWell.thW—G

The results summarized are from groundwater sampling events perfomed? by AGC following the RCRA Facility' Work Plan.




TABLE 4—9
SUMMARY OF GROUNDWATER RESULTS

Well MW-6D
Refined Metals Corporation
Beech Grove, Indiana
IDEM Residential Default |USEPA Region 9 Tap| Sampling Events
Parameter RISC Criteria (ug/L) | Water PRGs (ug/L) | 9721/1999 | 12/15/1999
Antimony |[Dissolved 6 ' 15 - -
Total . 6 15 :

Arsenic |Dissolved | . 50 . ' 0.045 : - -

Total i - 50 |} 0.045 24 31

Barium {Dissolved | - 2,000 5 2,600 - -
|Total - 2,000 IR 2,600 293 301

Cadmium |Dissolved _ 5 ' 18 - 1 -
Total - 5 18 | o2u | o2vu

Chromium |Dissolved 100 ' 110 - -
' Total . 100 ' 110 .2 . 10U,

Lead |Dissolved | 15 , NC - - ' -
Total ' 15 NC 22 1 121

Mercury [Total 2 - 11 _ 02U | 02U
| Selenium |Dissolved | 50 . L 180 - -
j Total 50 180 2.1 2U
. Silver [Total B 1825 180 | 02R 02U

NC - USEPA Region 9 does not have:a tap water PRG for lead.
- -- The sample was not- annlyzed for dissolved metals
Shading indicates the exceedance of the IDEM Residential Default RISC criteria
Qualifiers: U not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting hmnt

o

The results summarized are from groundwater sampling events performed by AGC foilow‘i’ng the RCRA Facility Work Plan.
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TABLE 4-10
SUMMARY OF GROUNDWATER RESULTS

Well MW-7 .
Refined' Metals Corporation
Beech Grove, Indiana _
o | IDEM Residential Default |USEPA Region 9 Tap| ____Sampling Events
Parameter " RISC Criteria (pg/L) Water PRGs (ug/L) | 9/22/2001 | 12/11/2001 | 10/27/2003
Antimony |Dissolved | - 6 15 - . ' ORI
Total |- 6 - - .15 g ;1
Arsenic |Dissolved 1| 50 N 0.045 - - 30J f 25
- [Total C 50 ' 0.045 . 1 25 26. . Lt
Barium |Dissolved | 2,000 i 2,600 - 23 15
"|Total 2,000 2,600 21 : 25 17
Cadmium |Dissolved 5 18 - ) 02U 0.2U
Total 5 . 18 02U 0.2U 02U
Chromium |Dissolved - . . 100 110 ) - i 13.] 7.4
) Total " 100 110 o1u 2.8 19
1 . Lead [Dissolved 15 ‘NC ' - : 2.5 I
\ Total . 15 , NC ) 3 s b s ;
. Mercury [Total 2 | 11 02U | 02U 02U
" ‘Selenium {Dissolved 50 1 180 . 6.5) . 2U
__|Total - 50 ' 180 3.7J 57 | 2ul
Silver |[Total ) 182.5 ! 180 0.2UJ 02U 02U

NC - USEPA Region9 does not have a tap water PRG for lead.

- The sample was not analyzed for dissolved metals

Shading indicates the-exceedance of the IDEM Residential Default RISC criteria. ,

Qualifiers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit

The results summarized are from groundwater sainpling events performed by AGC following the RCRA Facility Work Plan.

FAOFICEAGC\PROJECTS \Fiies\2003-1046\Reports\MetalsVSWell.xIsMW-7



. - TABLE 4-11 :
SUMMARY OF GROUNDWATER RESULTS

Well MW-8
* Refined Metals Corporation-
‘Béech Grove, Indiana
i -1EM Residential Defanlt - USEPA Region 9 _Sampling Events .
_ Parameter RISC Criteria- (pg/L) Tg_p Water PRGs | 9/22/2001 | 12/11/2001 | 10/28/2003
" Antimony |Dissolved 6 - i 15 - - T s g}
Total 6 15 ' ; _ ik i}
Arsenic |Dissolved : 50 0045 - . 14 17
. Total B 50 - I 0,045 1 5.1 13 19
Barium |Dissolved | 2,000 ° 2,600 - 135 79
Total 2,000 ' 2,600 133 | 123 89
Cadmium |Dissolved | -5 18 - 03 | o2vu
. JTotal ; 5 18 0.8 04 | 02U
Chromium|Dissolved [ =~ - 100 ' 110 - 38 | 29
|Total ; 100 : - 110 : 1U 10U f llU
Lead [Dissolved 15 - NC ~ - 11 [
|Totat . 15 ' ~ NC i, : 2
Mercury |Total : 2 _ 11 - 02U 02U 02U
1 Selenium: [Dissolved ) 180 - - 2U) 2U
' Total - 50 B 180 2U 2U 2U)
Silver |Total _ 182.5 . 180 02U | 02U 02U

NC - USEPA Region 9 doesnot hdve a tap water PRG for lead.

-- The sample was not.analyzed for dissolved metals

Shading indicates the exceedance of the IDEM Residential Default RISC criteria. _
Qualifiers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit -

The results summanzed are from groundwater samplmg events performed by AGC following the RCRA Famhty Work Plan

F DFI(!EAOC\PROIECI’S\HIH\ZOOJ-IM&\RAM\MMIVSW:II xllMW-8 :



' TABLE4-12 -
'SUMMARY OF GROUNDWATER RESULTS

Well MW-9
Refined Metals Corporation
Beech Grove, Indiana _
| IDEM Residential Default | USEPA Region 9 Samplingjlvents l'i.
Parameter ! RISC Criteria (ug/L) Tap Water PRGs|| 9/22/2001 '
Antimony [Dissolved ! - 6 - - 15 I -
- [Total - - 6 : 15
Arsenic |Dissolved | - .50 0,045 I _ 2.
' Total = |} = . S0 - 0,045 127 ] 4 4.2
Barium |Dissolved | 2,000 - 2,600 ; - 68 1. 4
Total C. 2,000 : 2,600 . | 137 68 43
Cadmium [Dissolved | = 5 ) ' 18 | - 02U | 02U
|Total j ' 5 ‘ 18 02U 02U | 02U
Chromium |Dissolved | =~ - 100 . 110 - 383 | 19 -
|Total - | 100 L 1o -~ -] 1v 22 LU
Lead = |Dissolved ' 15 ) - NC - - 1U 10U
{Total 15 : ‘NC 1.6 1U ' 1
1 Mercury |[Total - 2 ) -] 11 - 02U 0.2U 02U .
Selenium' [Dissolved. 50 I 180 _ - 20U 2U .
' Total 50 s 180 2U | 22U 20
' "Sil\'rer- Total ' 182 5 | 180 02U 0.2U 0.2U

' ,NC USEPA Region 9 does not have a tap water PRG for lead.
.--'The sample was not.analyzed for dissolved metals
Shading indicates the exceedarice of the IDEM Residential Default RISC criteria,
: Quahﬁets U - not detected; J' estlmated R- rejected UJ - not detected; esumated reportmg 1imit

. The results summanzed are ﬂom groundwater samplmg events performed 'by AGC followmg the RCRA Facrllty Work Plan

F \OFICEAGC\PRDJECIS\FIWMB IOMMVSWQIIJI-MW#



. TABLE4-13
SUMMARY OF GROUNDWATER RESULTS

, . Well MW-10.
- Refiried Métals Corporation
Beech Grove, Indiana
. . IDEM Residential Défault- { USEPA Region 9 | Sampling Event | -
Parameter |  RISC Criteria (ng/L) | Tap Water PRGs |  10/28/2003
Antimony. [Dissolved | ' 6 R 15
' Total 6 - 15 _
Arsenic |Dissolved ' 50 - 1 0.045 ' 7.5
|Total j 50 ) 0045 24
Barium ‘|Dissolved . 2,000 . 2,600 1. 16
' ITotal ' 2,000 o - 2,600 1 71
Cadmnum Dissolved | = . 5 _ 18 ] 02U -
jroml |- . .5 18 ] 02U
! Chrom_mm Dissolved | 100 . 110 T 52
: Total 100 . 110 1.6U
Lead |Dissolved .| 15 B . NC. . 1U ;
, Total .15 ' NC _ 1u -}
| Mercury [Total 2 11 0.2.U |
} selenium |Dissolved | 50 180 23 ‘
é - |Total 50 : . 180 2U°
| Silver |[Total - | - 1825 .' ' 180 ~ 02U

'NC USEPA Region 9- does not have -a tap water PRG for lead
~- The sample was not analyzed for dissolved metals
‘Shading indicates thie exceedance of the IDEM Residential Default. RISC criteria.
. ‘Qualifiers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit -

The: results summarized are from groundwater samplmg events performed by AGC followmg the RCRA Faclhty Work Plan _

F'\OF!CEAGC\PROJEGS\PlIﬂ\ZMS-lO‘G\RemMehllVSWeII ixIsMW- IO



" TABLE 4-14
SUMMARY OF GROUNDWATER RESULTS

Well MW-11
Refined Metals: Corporation
Beech Grove, Indiana -~ _
IDEM Residential Default [USEPA Region 9 Tap| Sampling Event
Parameter RISC Criteria (pg/L) Water PRGs (j | 101272003
Antimony |Dissolved 6 - 15 '
} Total 6 15 TR
Arsenic |Dissolved - 50 0.045 7.1
Total : 50 0.045 7.1
Barium |Dissolved 1} 12,000 2,600 167
: - |Total 2,000 2,600 167
Cadmium |Dissolved 5 18 02U
JTotal 5 18 02U
Chromium |Dissolved 100 110 11U
' {Total 100 110 1.1
Lead [Dissolved 15 NC 11U
Total - 15 NC -1U .
Mercury |Total 2 11 02U
| Selenium |[Dissolved 50 180 2U
Total 50 180 2UJ
Silver [Total 182.5 180 02U

NC - USEPA Region 9 does not have a tap water PRG for lead.

-- The sample was not analyzed for dissolved metals
Shading indicates tfxe exceedance of the IDEM Residential Default RISC criteria. '
Qualifiers: U - not detected; J - estimated; R - rejected; UJ - not detectcd estimated reporting lunlt

The results summarized are from groundwatcr samplmg events: performed by AGC follomng the RCRA Facility Work Plan,

Fi \OFICEAGC\PROJECI'S\Fllu\Zm-IMG\RepththVSWe“ xisMW-11. .
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TULLER, MOSSEARCYR, SCOQTT AND Jiy
CIVIL INCrwzERs, INC.

LEXINCTOR, louzsvirrz, KENIUCKY

- SUBSURZACE 10G Yage 1 of 3
P wazion, :nu..... PROJZCT WUMBKR: 90326 ] '
JRCD KKK .lhlhcd lh:a.l- Carpaoratios. TOCATION: Zale 1 g o L. )
FACE ZLEVATION: X/) DATZ STARTED:  10/31/90 "COMPLETED: 10/11/3¢
Pre Y eralg Avesy/David Nallins LOGGZD BY: Don Armeux o
STT ITHE Monitaring Well Tastallation .DEZPTE 10 VASIRI  LWEDIATE: 6.0
. I XUMBIR: 1 TCTAL DZPTH: 30.0° DEPTE TO WASXR: DAYS ArTER cmgf_F o
- DESCRIYZION ° OVZRBUROZN sue.xo.| ozem REC.IT. BLOWS |TIPE REMARKS
Xv. | pxriE .
) PL11s Lﬂtlﬂi.:-d clay, sazdy elay, and T i
crastruction debris ]
(Zxcavited -d.eh backhee) o]
S.! . e
- m l-— . - . - A ﬁ
s{lty clzy, brewn, moist, medfin stisf; 4
with scme sand and gravel J
. . o
. 1 16.0-11.5 1.5 373/8 |spz : -
. ‘2 15.0-16.5 2.8 571714 |spx |
" | ]
A
21.6 : i
- e | 20.0-11.5 1.0 8/16/29 {ser BEE
s;nd, hm, ..L!u to ﬂed.tu. g:d.neé, ) : -
mediun des-c .- 4
-]
]
-4
30.0 1 28.5-30.0 8.0 S0+ (SPF —
Bettom of Eole - 30.4° ) -
. o



FULLER, MOSSRARCER, SCOTT AND KAY
CIVIL XINCINEZRS, INC.
. r.:unml,_ LOUISVIIIZ, REXTUCKY
‘ o SUBSURTACE 106G ) N Page 1 of 3
. T Haziecn, Isdlanx . PROJECT NMEEZR: , 0226 - — —
ZC: i Refined Ketals Carporatian LoCATION: Holé {2
RIME O IOR: X/A DATE STAKIXD: 19/10/35¢0 COMPLEI™D: 1310/11/90
UILER: + . Crilg Avéry/David Mullics LoD BT: Doa Armcur o
WIECT TIPES, Henitorisg Well Installatiea , DZPTX IO WOIZR: INOCGDIATZ: | 9.7 (0730 kra.; 30/11/90]
=X NTUNEIZRS 2. ToTAl DEPTE: 30.0° ¥ . DEFIX T0 YATZR: DAIS AFIIR COMPL: €9 (1515 Mrs.; 10/11/30)
sieemd | DESCRIPZION OVIRAURDEX sr.No.| perzE REC.XT. xows  |Tree RZIARKs
cxv., | pzrox N - . :
siley clay, browm, ndlst, medium stiff; J . .
- with acae sand and gravel . j
: : J
1 S.0-6.3 1.3 /318 s -
* 2 1e.0-11.3 1.5 - 4/6/8  |svr . -
- ¢ 3 15.0-16.S 1.0 sS/10/18]s¥r 4
200 _ ' : 9
. e - 4. |a0.0-21.8 0.0 3/5/13 |ser 1
Clayey sasd snd sile, browvn, wet, mediua . . S : -
dened . . : - L '
s |as.e-26.5 | 1.0 8/12/20{ser -
. 23.0 -
s - : . g~ d
Clay, gtiy, Falit, stlff; with € 28,.5-30.0 1.8 10/22/31)sP2 b
30.0 occasional grivel ' -
la:ta;a:---a!---'naln - 30.0° ) e
. ‘ By
I ]
. -
. ]



-5
TULIXR, HGSEBARCIR, SCUIT Ny -
CIVIL ENGIKZZRS, INC.
LEXINCION, LOUISVIILE, RINIUCKY:
) ' s SUBSURFACY 1LOC _ o _ L Pagel ef
Karion, Indiana . | PROTECT FIBTR:  s022€ T
Refined Metals Corporatica LOCATION: - Xale {3 )
NA : . DATZE STARTED:  10/17/%0 - CONPLEIZD:  10/1%/3¢q
Cralg Avery/David Nullin 10CCrD BT . Pan Armour
floaltoiing ¥ell Installation DIPTX TO WATZR: INMEDIATZ: | ==
-3 TOTAL DEPTE: 21.5° ) DEFTX TO VAIIR: DAYS AFIZR COMPLL e
- DESCRIFTION . OvIRSTROE saer.xo.| oeerx xze.rT. | mows |tive] RIMARKS
zv., | verre .
e —— — —r . -
silty clay, brown, moist, mediom stiff; 1 : * : : _ j
wvith some sand and gravel E . : -
1 §.0-6.5 1.8 1/13/15{svr | ' . ;
r 10,0-11.8 .0, /8l1k sen -
13,0 d
o & — i e - 1
. ' Clayey sand and silt, brown, vet, medina -
dense . . T . : p
3 13.0-16.9 1.0 e/21/52|s%T
20.0 ' . ' ¢ {2e.0-21.8 1.5 |13720/30{sPx .
i Clay, griy, molat, stiff; i)_!.g_h .
21.5 occasiqndl gravel .
- lettu: al i_élq - 21.5 )
I 1




e

E L -
TUIIXR, MOSSAARCER, SCOIT AXD Karx
CIVII. ENCINEKZRS, INC.
LEXINCTON, IOOUISVIIIE, XDIUCKY
- } e o SUBSTRFACE 100 Page 1 of 3
Harice, Indlasa ' PROTECT NUMSEM: 30226 “
Refined Hetals Cntpor-.ti.en TOCATION: Bole 4 _
REACE zr.:n:zou:- R/X DASE STARTEID:  10/15/20 COMPLEIZD: 10/15/3¢
ITLERS .| Cxralg av-qlbtﬂ.d Mallisa LOGCED BY: Poa Arpoar .
OTEGT TXFEr | Monltoring Well Installatica DZYIX TO WATER: DrotmiaTE: —_—
T NUBER: r 4 TOTAL DEPTE: 26.0* DZPIX TO WATZR: DATS AYIZR COIPL: ——
—_ DESCRIFTION OVERSTRDEX SAHP.80.| DEPTR | Rac.rF. | mtows |xxes REMRXS
—— - y— -
| siley el.ny, brown, molst, medium stiff; ]
with some sand and grivel L
1 $.0-6.5 1.8 232 |svr ]
1
- -
* 2 {ie.0-11.8 1.0 5/9/11 {siT 4
18.9 : ) * - _
= ' S 3 13.0-36.3 1.0 - l12/11/13}sPr 1
Clayey sand and silt, brown, wet, - . . ) ]
nedinn deaase -
4 |av.6-21.8 1.0 16738743 | svr .
. 22.9 h
' c:...y, gray, uL-t. very nti.:: with 1
ae::;-knul gzavel N 4
s 2¢8.5-26.0 1.8 9/32/20|s?7. -
26.0 . , j
Bottom of Bcle -"z'é'.-o- - 4
, -
R



IEXINCIOK,

CIVIL ENCINZXRS, INC.

TOUISVIIIZ, XEFITCKY

SUBSURTACE oG

‘Page 1 qf 3

/A

’

Masion, Indlana
Refined Hetala Comperaticn

Craig Av'c:jlhv’a‘.d Hulline
Hooitoring Well Installatiecn
.S TOUTAL DZFIS:

25.0°

PROJECT NUMBER:
LOCATION:

DATE STARIZD:
c4D 3Ts
DEFTE O WATIR:
DZPZE 20 WAIZR:

30236

%sle 1S
18/12/9%0
Doa Anmdcur
INNEDIASES

COMPLETED:  1a/13/3¢

10°¢ ‘c,on.hés.; 10/12/90

DAYS ArFIZR COMPL: —

)

OVIRBUROEN

SAMP RO,

DEFTR

REC.FE.

arous

TIPXE

Tepsail

Siley clay, bzown, moiat, medium stliff;

with scse sand and gravel

‘Clayey u.nd aed sile, brown, wet,

medina degce

Gravel 16.0-37.0

5.0-6.5
10.0-11.5 |

15.0-16.5

3.3 2/3/3

1.0 s/8/17

1.0 14/20/14:

5T

7T

A

N PP

A

| .

Bottoa of Nole = 2!.0'

e A LLJ-

1. .

R B

PEPEE |

P

Ahen




BORING LOG

. . e ,' PAGE 1 oF)
PROJECT NUMBER: 4f-y7¢-03 PROJECT NAME: rZM(,— /,kut. 6/'Le )
BORING/ LL NUMBER] mw -6 s LOCATION: e b (rl‘y\.c, ,..-J:..-
DIAMETER Z " WATER DEPTH: /7, ,° : oATE/nME-’/,':,I;;c'

GEOLOGIST ,,,L ;4.,,

COMPLETION DEPTH:

120/

J oATe staRTED: 4/,

DRILLING METHOD: 4 54

SAMPLING METHOD: ¢,

# ‘/} 227

DATE COMPLETED: g)s/;

DRlLUNG SUBCONTRACTOR' . . DEVELOPMENT METHOD& !; YIELD: ~ g, 5
i — Apﬂf 7. Ag/'_.g :!' .mf./ . i ;v"l”‘
= Co r4 ey [+ 4
S g ud
2 = =% L:' E s
8 3 gzl = |Ze| 2
- g | = |5E|&|2E|2 -
DESCRIPTION z e [Eg 8 28 5 REMARKS
o S |GSIE|ITTI= :
am [72]

00 10" SELT, +sn wl""‘o-i'h-ce o‘o < -7-— - On J‘/ﬂ-"" use S Hsp |
‘ and & boanslnr ¥a. L G 7, s |~ %: : and :/h};/danl to
|to5i0" STLT e with 4 toece of cebonguior A b = ~ "f;l'"l_;«“-uk;e',:g"

7 — = - e eM jasbelledon
Fe o ayslar g sovel =dry |7 107 "= ] I 4 IS B T ENTYN
Z Y e B W I
|Ze0'-9.0 5_1,'(7' LI,.,_A- st fhc trete oF N IN = - \; 3] v
T a',ah- s smorsd ‘MJ-V“" Je““) | \ g: Pl AN | * \:\ \\
) . — N -1 W\ s \ w
-—\— — 2 < [ ¢
(70) EQ* = IR k-
:_‘Z'\—- - G| Q )
7ﬂ MJ 5 LI.A-‘I Light browsr with u brage of =N . Y \ }
Silt and ....’...lw preé .u.\—m:. P (madium \E"- \—ID — \‘ %
iagey - 0.5 — — 4 :
Ia'f Iz a CLAY b’lwﬂ L T +L. +r-(l_ .Ftﬁ’v wr ES_ -—
Fo *v\"n--u.g‘ Seesil wet Clecse) (12.2") /] ::\__. "
/2:0'-1 40" CLA‘/ br:u-a orv drl browe mo tyled :\"’ -1
with a Frece of Fire St-'J $1 1 med gyl =N
9“-\".‘ “rmorgt (_ﬁ).,g J.,,._"_) —_— = / -
: (809 =NEC =
Vbo-16.5° sTLT, Ligh¥ beawe with aryilys 40 teu.do/ __\— — LA 6 "éuu-lu‘ ¢ s
qevel ‘W')'LM‘ _ [hS = ull : Stnton e o a
/6.5 2010' CLAY, Jopbe groy rth o Froteof \ - - 2 PVC cosing
F""— "“‘J l-nJ ,fﬁvu{'Mdlf*(ﬂJ \ — : o
d"‘#t) ' / _ :—.20-: \' *® bore hele. S
(210) =203 251l s
— — . rFY 11"
“lehe! -2'-!.5' Fiae sandy STLT, groy-morst . ha \ Nf'. emsiey
(Loa;z.) / :. —
' A - £ ‘ae}me wist
s - d-f“__,.)_ Qaﬁ‘c g
(2457 - = Slot 2" frsme ier
24 5"”-0 Py 544/" U, ,1»7 witho *reie 25 \J PVC Cosind
i emraig ) - )
svib is {Lu;l.) / E - ‘ “ barehele
A \ S
- . : §"borehole.
. - 30 - /// we'th barfon #*
ﬂfll‘/ fg,p-rro"éJ st 3,0: P— :,
_&” SLrepndy ,l'nr- 72 44 17#__&,_7 - - l

J: \FORMS\BOR-LOG




BORING LOG

PAGE 1 OF /

J: \FORMS\BOR=LOG

| provect Nunser: 9 9- 478 - 0.5 .PROJECT NAME: _Rac- f?eech ( Gease
BORING / vgm_uu_aea Mlv -5 Sg _LOCATION: (o e rave. 7 a ‘
DIAMETER: // WATER DEPTH: [ <~ | oaTE/TME: 5-/,_,4“
GEOLOGIST: fre lan O “ Doanell! COMPLETION DEPTH: 3 o.n” DATE STARTED: GZr- P ;
ORILLNG METHOD: A S 4 | SAMPUNG METHOD: /:E-Ld 2re DATE COMPLETED:/k 1),
DRILLING SUBCONTRACTOR: f0./ Lo yeg | DEVELOPMENT METHOD: Sors d Bock | YED: —
8| = |,elElx g
N T gz > gc g
3 | = |EE|E|R
DESCRIPTION g & Eg g lad E‘_’ 'REMARKS
| a a 18| ¥ %% 2
. . 0 &m PP -m 2
5G-50 Cliy, biogn-orange, dry N [ Jes Well Constuetin
\-n#l foPSo;] ard 5415/ }"?g N \: ,im',lb | S -
§ \E S ,7;’;: VA Riser: 5c4.40 e
N = e G 4™~ .
e -N N s s P |
S0 10,0 6y, brp-.,,, -_,,.,, nm,str . N E i |~ *&n ! 0.0la s ot
Sf,/-p - ' \ Nz 5,0 3 , "“‘ i P
\ \\: s | L] 2735~
R ' E “Jealo E .&JF:‘K .#./ s_._,
meie o esamt e & \:.’Q _“."l '8
8.0~ 1£-0 54447 5//4" brotia “9ray) SR AR N- 4-1 ~ g . . _
Tt satvrated, 2 ) NE 3= | S e '6'—13-’
| R = o B S |
1. N, i3 NE Seat. @ g9, i
e e e oo _\:l 5'_: TS AN mrﬂ,,,/
15:0-30. "’"'7 Sty 9ay, stiee g W F B
Sﬁ"‘/‘l&fﬂd ( ﬁL) E . e — : 0 - /6
HE| = -
| ) B A L ) )
20.0 -5 0 " F ___,;E__z.o__:,;,l 2{7’}7 Tk
. '] g [
scml7 5 /;L, Srby melspme |l %Y _—?dfi a+.
Sffd’q'fﬂ[ ML I e 2 -: 7,? /D -1
= 187 18"
: j E__‘-"'.é Ia,’w 7;:; e I Hyda
Fr36E" T 3. ey
541J7 S/ /1‘ 3” /, 'kfyfr,‘pf;h‘b__l‘;‘: = 19,2
Sttveuted , ML T i
'L'_-:'__. ; = un
-1.__:J'r:. s
o B G
2 10.< T—xF g




-BORING__ LOG - ;
| | PAGE 1 OFf
PROJECT NUNBER: 75’ 4E-0 ' F’ROJECT NAME: RMC f{‘eecé ﬁ/m
| BoRING / V_IEI_,L_NUMEEB M[.u- 7 _'-OCA“QN Bﬁ'ecﬁ frf.all? I.gd[ooa
GEOLOGIST /},ﬁ,,[ an Qa,,ne [ COMPLETION DEPTH: 3 <7 DATE smwso Sf 21,
‘| oRILUNG METHOD: A 54 SAMPLING METHOD: Hst/ <s _ DATE COMPLETED ,s,/%,
DRILLUNG SUBCONTRACTOR: gq,_, Lo s | DEVELOPMENT uzmoo ra.dleei— YR~
g2 | £ |z=|b|E |8
-'é = |28 E Zgl2
. 1 IES :
DESCRIPTION g% § gg 8 |28 g REMARKS
| © Ba| = & .
05557 Clay, grey togreisizray N- N2 J= | | | | Wel Constentin,
- Moist fa dry \ = .:1 - V| .
N-IE -1 - |Risee: sz4. o5 P
N - [E = e I Q-5 |
A - ' i N i lo
(@ -te.0” Clay, brown dey 13 wiayr - .\ AE  Jian N[ e adosme |
. TR NN T Yy |- = e.am—,-_
N NE O g
N LE Ferld | ”‘“""ct ey
,.-.- .— ...._.\ _—/D .___"Ll" g . l_‘—'_
0.0 =Is.g" 541,(, Sé /74 Zrace jrwel g P I P = .
oy 15 darm bfm. S = Jan| § Sotante: 1z )
_ N ey _ L
e - 15 Tyt Jrard " 0y
I$e~ 8.0 Simiy 5,/7‘ Lyt by od poe o '
Yay 54-,u, ted, ? s ' 4 ). :
7’ 4 2l e ) : Ste.l
Uefy SfIFFI -7 L— ' .—1"5131 ) 57 ?LU‘C
K o] Colicetel gt
e R ) I 1o s la e 246~ 2¢”
200 IS ' : : - ¢ Foy
- “d 9 L . 185,10 )
% v //} 4#75,,'7 ; Qe Sieug 4 h:,/,,
f‘”‘!”', UNyS#-F;: T ey : 7155*':7
", -l
_ . '-; :Ll,tq .
o o e e - . K3 ¥l /)
)'s'..'-.a_g 0/ . - . _ i S. -Jlr,“
T sady Sy s, £
Sq fff, f(J ueq A 53;}‘?
Hied an_) m
70 4
-
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___BC_)leG LOG

PAGE 1 oF)

PROJECT NUMBER: 45’ 778 - 05" | PROJECT v Ry - Ueer" iue
MBER: - LLOCATION: [f2ech Qrovc Zadidqe
e %:N—!-—E- allsd WATER DEPTH: /o o~ | DATE/TME: |
DIAMETER: ' — ~ 'rs STARTED
— 2 / COMPLETION DEPTH: 3, , ~ DA J/u/ Z
ieial mooe . ‘i/iso ﬁ- crmel | SAMPUNG METHOD: Pe g /¢ DATE COMPLETED:5/; ,/
DRILLING METH A4 , SEvELOmHENT METHOD ey /c YIELD:
DRILLING SUBCONTRACTOR: / . ‘ ‘-”-ﬁ(
g - Zlol g
é T (z@ L % 3
g L (8=l % (Fol2
= . |ZE|5(32=2|*
. £y £ g g 2 EE - REMARKS -
DESCRIPTION § & |E3|E2|%=|3
j aa] | L ) -
N = = — Well C_ngﬂ*/of.ﬁ']_
Q07 5. 0" C/dy with (pqsf‘ruf-ﬁdﬂ - “NRisers <o ann
dc_,bzf;[ﬁ',”) brown 7o - N \5 _'_j;b VAL (Ser: 5;:,’;.:?4
bl brvn , mnish ) BL N LE dus] | (. L A
. 3 ) CNs O~ _ e - 00lo5/ut
| ca’—'fp-a",'~féde as _425_9-!(0, 7 D \E = f'i ; . | 5:2';:&%
' R r L -__-f'?}“ N '5044’ -/
Q N- 3 S . Por ~ Sz
) I —~S3% ) ~ . r -

. . -\ \:(05 Yo ‘é ° 'e
185 <1507 sandy 57 1,10y, N 3| o stoite L 117
M lid-' StEF ,a, —~ 157 Se.

e /! ;lff',ﬂ/- N & T | “L
| {E sl A
. = """‘““N' N lf.q.;;l N It O"-1s"
15.07~ 244 N 3 s e
, 2.7 Sty S///-, AR " S LA N 11575 45
leﬁffj /7 Mé . E . _::‘: N 7‘/,@/’('.// J
| S E de | | “engn,
3= S e = i 20 913 e
€400 ~S.) sq,,,/), 5/—,1 _//.y,, Y/Fh;; L.': :;,,-r
- ) o
sveated, ) I T
' . ; ?: :_I’IK .
—_— =S s
ST =307 g, % SR 4 e 174
' _ 5 ﬁ/7 5///, 5/47 5}[;.; i 54 7
54 f//w‘h/ AL | e vy
I Y =4
[\ . 30—3’[?
: - -
e F 3
(Lprizg 7‘6’:2144,71&/ of 30
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_BO_BIN_G LoG"

: _PROJECT NUMBER 1‘5 4/79 de

PacE 1 oF]

LOCATION

| BorG / ML NMBER: /v Lo/ g
| piameTER: o

WATER DEPTH

/5';"

Trrodect NAVE: RMC g?c‘,zl (,Lu‘

. ms/nuag/,,;/,,)

 GEOLOGIST: /? ‘ eezlla_fz_ﬂam:_/ -

COMPLETION DEPTH: 2 ¢~

| DATE STARTED </, 22

| DRILLING METHOD:.

H<Sa

SAMPLING NETHOD: [/ A/ 5

DATE COMPLETED: 5/ 5

[RED

ISO 2"3 S‘n/gr/f' Ldpf-
' ' S FF, /ML

 —— —— ¢\ § A i & —

20 - 35 o Jq—.JY 5,/7'-, ‘ijm,
Hard / 54%1/07‘";/

@9

T g

4 F
5"‘)'; i

5 S

o o Y D)

T

3k

LI A
"% e

LILLILAAL
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| LOG OF TEST BORING
' TEST BORING MW-11
DATE 9/9/03 : o
PROJECT: RMC Beech. Grove PROJECT NO.: 2003 1046
BORING LOCATION: Beech Grove, Indiana SURFACE ELEVATION:
~ JRILLING METHOD: 6-1/4" Hollow Stem Auger CHECKED BY: PGS
%...-ORILLING COMPANY: Boart Longyear DRILLER: Dan
1 WATER ENCOUNTERED AT: INSP_ECTOR S. Wiswall -
ELEVATION/| ~  SOILSYMBOLS o . SPT | Moisture| otrer
. SAMPLER SYMBOLS ID t ] ist .
_DEPTH_| BLOWSPER®INCHES Soll Description ) N[00 | Toms
[__o . ...o.-s-'-:':.o.p.-sno-l-l--l-e-é-v.e..s-.........-.-......-..........-....;.-_."-;'.'.'._.--._.'._ ..... g.._.
[ ) el -
~® EEB"» | e | 57 v;r'y' stiff to hard tan-brown sitty ciay with occasional sg 78
i ¢ a 42/6 fine gravel, dry.
i /E ] | sere
. W
ﬁ//’/
f’/f’
T ,:?,;
~ 10 5:;2: 10/6 10-12" Very stiff tan-brown silty caly with occasional fine 100 | 63
a 24’;1 @ | gravel, subangular to rounded, moist 0
| AN , :
i i
479402
1
i Y -
18 Eﬁjgf e | 15T Stiff brown silty clay. moist. 8| 27
i ' j::ﬂﬁ :g;: 16-16.5' Medium dense, fine to coarse sand, poorly 180 |
f /5&55 12/6 ' softed, subangular to rounded upwardly fining, -16 | 59
: VAl vile saturated. 7o
. - ,j;;‘; 4 :;;: -17 .
[ o T Very stiff to 'ﬁéf&'g'réiy'ié'b'riiw}}h"éiit'j El'éi"rﬁ'e'diﬁ'rh"'?ég'
- 20 5:;/; dense, fine silty sand, rounded upwardly, fining,
8 i s/ saturated. 210 | 43
I / ;g;g 21-23' Very stiff brown silty clay with occasional fine - 21 |
i oo f2s76 T]-Gravel Ay, e s BB
7 - +22.4-22.8"Medium dense:gray-fineto- medlunrsand well 224
" / ‘sorfed saturated, e ze
- 25 / "22.8-23" Very stiff gray clay. ' . )
! END OF BORING _%%
A —~ 35
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DATE: 9/9/03
PROJECT:

"LOG OF TEST BORING

RMC Beech Grove
BORING LOCATION: Beech Grove, Indiana
)RILLING METHOD: 6-1/4" Hollow Stetn Auger

TEST BORING MW-10

PROJECT NO.: 2003-1046

CHECKED BY: PGS

SURFACE ELEVATION:

... .ORILLING COMPANY: Boart Longyear - DRILLER: Dan
“{ WATER ENCOUNTERED AT INSPECTOR S. Wiswall
ELEVATION/ SOILSYMBOLS | - j T
- s?,"v’{stE'é :zvagrless Soil Description s::;r Mo('::;' " ?'e':s'
DEPTH BL! N i
f-' E::::‘ _....0.-.5.'.-féas..o.li..s.éih.e..;éat..rﬁ.a..i............-......--......._.j.'......'-_.-g...
- s
~® WR: | 5T 'ét'uff' tan-brown to gray 'é.it'y'éiéy (CL) Wit'ﬁ'fr'é&idéﬁi”"'é?"" 24
i A |12/6 subangular to rounded fine gravel, dry to moist. )
X jjaj,; 12/6 - _
91400 '
- A AL
Aaé/aa
i 9%
‘e //’ ; s e e leacsuagerss et aneacantetsocnnt ot aser s ioaoaasnncaaioantnn e .
1 57750 (EAR 10-12° Medium stiff to stiff brown silty clay (GL), dry to 1607 70
. 8 MO
® S0 4 ""12-15' Fine to coarse gravel with some clay, silt, poorly 13’-20
i '° PO, | sorted subangular to rounded, saturated. o
- ‘kog .
L 1%  S—- 876 | e e T e s s e e e s s Ve
i E;;i;;i ;; 18 15-17" Very stiff brown silty clay, moist. - 150 89
- AL 14676 L i e e e ]
ﬁgi::i' 3076 17-19' Hard gray silty clay with frequent fine gravel 19 51
i ;’E;‘Q:; 2376 subangular to rounded. r
;zo gi:‘?i; 10/ 19:21' Very stiff to hard gray sifty clay with fine gravei N 133) 57
,u‘!;s 27/6 moaist.
L - "é“," 30/6
”'."’fn
- I;‘;‘I,“. :
e
Roitasdl
i i
- g"’)i'
45945
_ 2ihees
-2 e
fpr“"‘l
- p"ﬁﬁy‘l
dglt st
vi bl
i sE5n gl
gipnel
L ‘Js‘vjv
[
- -
30 ;"55':
Jites
! )
#yltay
L Agup g
"’F;ﬁl _
O
- elesl
28 R
o i’s’g;’!l e g s i =
END OF BORING : 3-?160
F .....
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1.0 PROJECT DESCRIPTION
1.1 INTRODUCTION

On behalf of Refined Metals Corporation (RMC) Advanced G‘e_oSerQi‘ces Corp. (AGC) has prepared
this Quality Assurance Project Pia_g (QAPP) for the proposed groundwater monitoring activities at
the RMC Facility in Beech Grove, Indiana (Site). This QAPP breaks out those portions of the EPA-
approved QAPP appended to the_ RFI Work Plan dated March 3, 1999 that address groundwater
monitoring: Except for the addition of analytical parameters and sampling everits, no substantive |
changes have been made to the QAPP eleinents applicable to groundwater -s_amplin.g;. This QAPP
contains a  statement of the Data Quality Objectives (DQO), Sampling and Analysis Procedures,
Quality Assurance/Quality Control Procedures, and Data Quality Analysis (DQA). A Health and
Safety Plan (HASP) is provided as Appéind.ix B. | '

12 QAPP PREPARATION GUIDELINES

This QAPP has been prepared in aéc‘or‘d_an_ce with the Region 5 QAPP policy as presented in U.S.
- EPA RCRA QAPP Instructions, dated April 1998 and the Indiana Department of Environmental
Management Risk Integrated Systein of Closure (RISC) dated February 2001.

13 OVERALL PROJECT OBJECTIVES AND DECISION STATEMENTS
Overall objectives of‘the data collection will be as follows:
) Define the presence, magnitude, extent, and mobility of hazardous waste and

hazardous waste constituents in groundwater beneath the former sité area and
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adj a_ceiﬁt off-site areas that may have originated from the RCRA permitted hazardous

waste or $§0lid waste management units at the Site. _
The groundwater sampling lprogra.m outlined in the Sampling and Analysis Plan for Groundwater
Monitoring (SAP) and the principles and procedures set forth in this QAPP are desigried to ensure
that data are of sufficient quality to perform comparisons with target decision levels and evaluate
impact from permitted RCR'A units at the facility. The Decision Statement for this investigation is
as folloWs: identify the nature and exteni of RCRA metals and select volatile organic compounds
(V OZCS) in groundwater attributable to historic RCRA units that present unacceptable risks, which

would therefore warrant remedial action.

14  SITE/FACILITY DESC—RIPTIQN '

1.4.1 - Location

The Refined Metals C’orporation Site is located at 3700 Arlington Avenue, Beech Grove, Marion

-County, Indiana, in a zone of mixed land uses.
1.4.2 Facility/Site Size and Borders

Thé Site encompasses approximately 24 acres, and is bordered by a railroad spm.' on the north, a -
Firestone facility that manufactures roofing materials on the east (across Arlington Avenue), and a
mix of'vacant and industrial propertiés to the south. A Citizens Gas Storage facility and pipeline are
located northwest of the Site, and a railroad yard and repair facility and Conrail and Amtrak are

located beyond Citizens Gas toward thé northwest.
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1.4.3 Natural and Manmade Features

Section 3.0 of the RFI Work Plan discusses natural features on and surrounding the Site, and Section
2.0 of tlie RFI Work Plan describes the manmade features of the facility.

144 Topograp hz.

See Section 3.2 and F igure 3-1 of the RFI Work Plan forinformation concerning the Site t_opog_raphy
and drainage. '

1.4.5 Local Geology and I;Ix_.c_l_rpggglg_gy.

See Secuons 3:4 and 3.5 of the RFI Work Plan for information concerning the regional and local
geology a.nd hydrogeology of the Site.

- 1:4:6 Surrounding I.and Use
See Section 3.3 of the RFI Work Plan for a discussion on surroundirig land use.
1.4.7 Ecological Communities and Habitats

See Sectiofi 3.6 of the RFI Work Plan for a discussion of the ecological setting as determined
thr‘ougt_x a site visit.
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15  SITE/FACILITY HISTORY
1.5.1 General History

Refined Metals Corporation was engaged in geéycli‘hg lead batteries and other lead wastes. There
are currently no rﬁanufact-‘uring operations at the facility. The plant was constructed in 1968 as a
secondary lead smieltet. In 1984, a battery breaker operation was installed. From April 14, 1995, “
through.Décembet 31, 1995; operations were reduced to enriching and casting lead itigots from off-

Speciﬁcatio‘ii lead produétsy

The facility was éonstructed to recycle lead batteries and other lead wastes. Autbmoﬁve bat'tcfi'es:
constituted 90 percent of the materials recycled, and the remainder was waste material from battery
manufacturers and other lead scrap. During operation, the batteties were temporarily stored in
trailers oron pallets in a paVeA storage yard. The batteries were then fed into the battery crusher,
where the tops of the batteries were sawed off and the sulfirric acid was drained into a stainless steel
tank that drained to the wastewater treatment system. The battery casings and their contents were
ﬁ_l;_ﬁ_bled and crushed. - Lead plates and other lead parts were s¢parated and "transportcd to the ‘
materials storage building to be later placed in the furnace. The battery casings were shredded and |
separated into plastic and rubber in a flotation tank. The plastic was blown into a trailer for salé to

be sold to an off-site recycler. Rubber was stored and then fed into the blast furnace.

from the storage piles_ and work areas flowed to the storage pond and evaporated; some runoff
flowed off site to the north drainage ditch. Once the battery crusher was installed in 1984, a batch

neutralization system was installed to treat acidic wastewater from the battery crushing and flotation
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systems. The wastewater was neutralized before discharging to Beech Grove Municipal Sanitary
Sewer system. " Since 1988, all stormwater has been contained and routed to the Wwastewater

treatment system.

Reportedly, underground storage taiks (USTs) were never. used at the Site. Three above grqund

storage tanks (ASTs) - two 10,000-gallon (ASTs) and one 20;,0.00-ga,llon AST - were used to stofe_
diesel fuel for comparny trucks. The tanks wcfe reportedly cleaned out in 1985 aﬁd are out of sérvice.

Tﬁe three tariks are enclosed by a spill containment wall which was reportedly constructed before
1980. A 500-gallon AST and a 750-gallon AST were used for diesel fuel and gasoline, respectively,

to fuei_On-s'ité vehicles, The 750-gallon gasoline tank is enclosed within a s-pill containtent wall
and pad. Propane, which is used to power forklifts, is stored in a 2,000-gallon tank.

A leak in a valve of one of the out-of-service diesel tanks occurred around 1983, _resultixi_-g in a spill
‘outside of the containment wall. A portion of the spill flowed along the drainage ditch located north
documentation of the spill is not available, the soil cleanup was reportedly conducted under state

supervision.

1.5.2 -Rast'.Data Collection Activities

Low levels of lead and arsenic have been defecte.d in unfiltefed groundwater samples (and on one
occasion a filtered sample that is believed to be a discrepancy) collected from the Site. Prior data

has been used as a screening tool to assist RMC in developing the proposed groundwater monitoring

plan; h_oWev’:er, prior data will not be used to determine risk to human health or ecological receptors.
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1.5.3 Current Status

~ Since 1996, ho production has taken place and the facility has been inactive.

‘1.6 . PROJECT OBJECTIVES AND INTENDED DATA USAGES

For the purpose of groundwater monitoring it will be necessary to gather sufficient information to
evaluate the nature and extent of releases from solid waste management units, and also to determine
whether unr_easox_lable risks to human receptors are associated with groundwater impacts.

" The groundwater monitoring activities will consist of:

. Low-flow groundwater sampling using the existing shallow groundWate_r-monitorin‘g

well network.
Data.collection activities will specifically address the following concerns:

e The nature and extent of groundwater contamination; and,

e . The impact bf potential _groi,mdwater contamination on human health.

Parameters listed in Table 1-1 are the proposed critical measurement parameters fdr this project.
AGC risk assessment staff have reviewed the media sampling programs as proposed in the
Groundwater Monitoring Plan and this QAPP to ensure that data collection activities will be in

accordance with USEPA guidance for data quality objectives (U S-EPA 1987a,b).
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1.6.1 - Project Target Parameters

Based on past sampling data and as stated in the Consent Deé-ree, the primary constituents of concern
at the Site are lead and cadmium_. Groundwater samples will be analyzed for metals (antimony,
arsenic, iron, l'ead,' manganese, and sodium), chloride, and sulfate. The iron, manganese, sodium,
~ chloride, and sulfate will be analyzed for the first four quarters only. Groundwater samples collected _
during Phase I of the RFI were analyzed for certain VOCs, including tetrachloroethylene (PCE),
1,.'1-,1--tricl_,1_lorc'>etha.t_1‘e (TCA), benzene, foluene, and ethylbenzene. No VOCs were detected;
therefore, ﬁo further analysis is required in subsequent groundwater sampling events. Sampling

parameters and quantitation _lirﬁits are listed on Table 1-1.
1.6.2 Field Parameters

Low-flow sampling indicator ﬁﬁrmneters such as temperature, pH, redox potential, dissolved oxygen,
turbidity, and specific conductance will be monitored in the field during well purging (for monitoring
wells) and at the time of sample acquisition to assure that the well has been adequately purged and

that the groundwater is a representative sample from the aquifer.
1.7 SAMPLING LOCATIONS
Groundwater sampling will be performed in the three shallow groundwater monitoring wells already

present at the Site plus one additional shallow groundwater monitoring well proposed in the SAP.

A figure .showin'g the location of existing and proposed wells is provided in the SAP.
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18  PROJECT SCHEDULE

Groundwater samplmg will be performed for four consecutive quarters, Thereaﬂer groundwater
-samphng will be performed semi-annually uritil closure of the permitted RCRA umts In addition,
the parameters for analysis after the first four quarters will be reduced to only-l_those parameter shown

to représent a statistically significant influence from the permittéd RCRA units.
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITY
2.1 PROJECT ORGANIZATION CHART -

The Refined Metals Corporation has selected Advanced -GeoServices Corp:., West Chester,
Pennisylvania to be responsible for coordinating sampling and analysis activities and validating data
received from the laboratory. TriMatrix Laboratories, Grand Rapids, Michigan; will conduct the
. chemical :ané.l'yse's'-of ‘the samples. This laboratory possesses all credentials to do this work;
qﬁa._li_ﬁcat_ions and standard operating procedures were provided as Attachments to the RFI Work '
Plan QAPP. | ' |

of the overall project and quality assurance program, certain individuals have specific
responsibilities. The key individuals who are responsible for the overall coordination of efforts to
be conducted, as well as the collection, validation and intérpretation of the data generated during this
project, are ideitified in the following sections.

22 MANAGEMENT R_ES_P.ONSIBILITIES

22.1 IDEM

- Project Manager = Ruth Jean
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Responsibilities of the IDEM Project Manager include:
. Overseeing implemenfation of the admi'nistrative order;
e Prov1d1ng techmcal review a.nd approval of all plans and data submitted as part of
this investigation; and
. ~ Coordinating site monitoring activities with RMC Projéct Manager
222 R_eﬁr;ed Metals Corporation
.P,ro_ject' Manager - Matthew Love
Responsibilities of RMC Project Manager include:
. ' Pfoviding historical information regarding facility operations and processes.
J P_repaﬁng and submitting monthly updates on project progresses and other relevant
' information as required by the Consent Decree.
. - Overseeing and coor&inatiﬁg-—all ‘project activities on behalf of RMC.
e _ Revxewmg and approving contract related issues, including scope of work, and
approving invoices for payment
. Reviewing and commenting on technical reports.
. Representing RMC at meetings with IDEM.
.o Approving changes in the scope and direction of investigations and 6the"r technical

issues.’

F:\QFICEAGC\PROJECTS\Fiies\2003-1046\Reporu\QAPPQAPCON]. wpd 2-2



: Reﬁned Metals
Groundwater Monitoring QAPP
Rev1swn 1: August 2004
Section 2.0

o . Page 3 of 7.
2.2.3 Advanced GeoServices Corp.

Project Manager - Paul G. Stratman, P.E., P.G.
: Responsibil'itiés of the AGC Project Manager include:

Managing and coordmatmg site monitoring;

Reviewing information;

Initiating any SAP or QAPP modifications;

Providing in-house technical support for evaluating and organizing field data and
Providing input to the Task Managers on technical direction.

' Task Manager - E. Terry Jensen

Responsibilities of the AGC Task Manager include:

» _  Managing and coordinating the tasks of the Investigator and technical staff personnel;
' and, _

*  Reviewing information-obtained during the groundwater-sampling.

23  QUALITY ASSURANCE RESPONSIBILITIES

23.1 Advanced GeoServices Corp.

Quality Assurance (QA) Manager - Jennifer Stanhope
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'Performmg data validation and assessment of the analytlcal data generated dunng

sampling;

Communicating analytical deficiencies found during data valldatlon to the Pl‘OjeCt
and Task Managers to initiate corrective action;

Preparing data vahdatlon reports and tabulation of analytical data;

Communicating with the laboratory for data deliverables and eny problems with the

.data reported; and,

In addition, AGC Quality Assurance Scientists will be utilized to review chain-of
custodies, validate data, construct data summary tables, and perform data entry The

" QA Scientists will report to the QA Manager.

24 LABORATORY RESPONSIBILITIES

2.4.1 TriMatrix Laboratories. Inc.

Laboratory-Operations Manager

The Laboratory Operations Manager’s responsibilities include:

Liaison with sampling firm’s Project Manager, Quality Assurance Manager, and
laboratory technical staff;

Production and efficiency of all departments including QA/QC;
Recommendations of appropriate corrective action procedures to the QA Manager;

Identification and supervision of appropriate and necessary support personnel; and
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. Oversees final analytical results.

Laboratory Program Manager
The responsibilities of the Laboratory Program Manager include:

¢ Coordinates laboratory analyses;

. Supervises in-house chain-of-custody;

. Oversees data review and data assessment;

. Oversees preparation of analytical reports; and

. Approves final analytical reports prior to submittal to the Client.

Laboratory Quality Assurance Supervisor (LQAS)
Responsibilities of the LQAS include:
. Oversees QA/QC documentation;

. ‘Inspecting-and-verifying laboratory QA/QC records and results;

. Implementing all laboratory QA/QC procedures cohtained in thie QAPP;

.. Overseeing corrective actions as requifed; and
. Conducting ifitétnal system and performance audits and inspection of analytical
procedures.
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Laboratory Sample Custodian
The Sample Custodian's responsibilities include: -
. Providing sample bottles;
~* . Receiving and inspecting the incoming sample bottles;
o Recording the condition of the 'incoming sample containers;
. Verifying chain-of-custody and it's correctness;
. Notifying Laboratory Program Manager of sample r'egeipt and inspection;
. Assigningan unique identification number and customer number and enters each into

the sample receiving log; and

. Controlling and monitoring access/storage of samples.

Laboratory Technical Staff

~The technical staff:-will-be responsible for sample-analysis.and identification-of'corrective actions.

The staff will report directly to the Laboratory Program Manager.
2.5  FIELD RESPONSIBILITIES

25.1 Advanced GeoServices, Corp.

On-Siteé Principle Investigator (PI)
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The PI’s responsibilities include:
. _' " Providing full time field representation during field data collection activities;
. - Cdllecfing and reporting raw data; and,
e Overseeing any site contractors and other field personnél to ensure adherence to the

SAP and QAPP.

Ensuring the appropriate QC samples are collected.
Field Technical Staff

The technical staff for this project will be drawn from AGC’s pool of corporate resources. The
technical staff will be utilized to gather and analyze data, and to prepare. various fask reports and
support materials. All of the designated technical team members are experienced professionals who
possess the degfee of specialization and technical competence required to effectively and efficiently

perform the re'qtiifed work.
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3.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DA

Data Quality Objectives (DQOs) are quantitative and qualitative statements specifying-the quiality
of the environmental data required to supp‘drt the decision making process. Separate DQOs are
designed for field sampling and laboratory analysis so that clear distinctions between ahy problems
found in the system can be isolated with respect to cause. Conversely, the DQOs are also de'si,gned-
to provide an indication of the variability of the overall system. The overall cjuality aésuranc:e
objective is to keep the total uncertainty within an acceptable range that will not hinder the intended
use of the data and to provide results which are legally defensible in a court of law. To achieve this, .
specific data requirements such as detection limits, criteria for precision and -accuracy, sample

‘representativeness, data comparability and data completeness (PARCC) are specified below. The
DQOs for the RMC Site are presented in Tables 3-1 and 3-2. | |

3.1 PRECISION
3.1.1 ___Def_i;;iﬁgr;_
Precision 1s a measure of the degree .to WhiCil two or more measurements are in agreement.
31 2 Field Precision _Qb-j.ecﬁyes
Field precision is assessed through the collection and measurement of field duplicates at a rate of 1

duplicate per 10 analytical samples. The total number of duplicates for this project is found in Table
3-3 of this QAPP.
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3.1.3 . Laboratory Precision Objectives S

' Precision in the laboratory is assessed through the calculation of relative percent differences (RPD)
- - and relative standard deviaﬁons (RSD) forthree of morereplicate samples. The equations to be used |
for prec;ision in this project can be found in Section 12.2 of this QAPP. Precision control lirnits are
provided in Table 3-2.

For inorganic analyses, laboratory precision shall be assessed ﬂﬁougli the analysis of a matrix spike
and field duplicate pairs.  All parameters of concern listed in Table 1-1 of this QAPP are included

in method spiking solutions for MS analyses.
32  ACCURACY
3.2.1 Definition

Accuracy is defined as the degree of agreement of a measurement or average of measyrements with
an accepted reference value.- Accuracy meastires the bias in a measurement system which may result

from sampling or analytical error. Sources of error that may contribute to poor accuracy are:

laboratory error;

sampling inconsistency; ,
field and/or laboratory contamination;
handling;

matrix interference; and

preservation.
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3.2.2 Field Accuracy Objectives :

Accuracy in the field is assessed through the use of field and trip blanks and through the adherence
~ to all sample handling, preservation and holding times. '

3.2.3 Laboratory Accuracy Objectives

the déte_rm_in_ati‘on of percent recoveri#s. Accuracy in labor:a_tory methods and procedures will be

evaluated by use of calibration and calibration verification procedures, and instrument performance

solutions at the frequency specified in the USEPA "Test Methods for Evaluating Solid Waste

Physical/Chemical Méthodé"_, April 1998, SW-846 5th edition (SW-846). The equation to be used

for accuracy in this project éan be found in Section 12.1 of this QAPP and “Methods of Cherﬁical

Analysis of Water and Wastes” March 1983. Accuracy control limits are given in Table 3-2. All

parameters of concern included in Table 1-1 of this QAPP are included in method spiking solutions
for the LCS.and MS samples. '

3.3 ° DATA COMPLETENESS
3.3.1 Definition

Completeness is defined as the percentage of data that is judged to be valid to achieve the objectives

of the investigation compared to the total amount of data,
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3.3.2 Field Completeness Objectives : '

Field completeness is a measure of the amount of valid measurements taken in the project. The
equation for completeness is presented in Section 12.3 of this QAPP. The field completeness
objective for this project will be greater than 90 percent.

3.3.3 Laboratory Completépess Objectives

Laboratory completeness is a measure of the amount of valid measurements obtained from all
measuremeits taken in the project. The equation for completeness is presented in Section 12.3 of
this QAPP. The laboratory completeness objective for this project, with respect to critical

measurement parameters ider_ltiﬁed in Table 1-1, will be greater than ‘9'0 percent.
34. DATA REPRESENTATIVENESS

'3.4.1 Definition

Rf:pres'ent__ativene;ss expresses the degree to which sample data represent the chér‘aCte‘riS’tiés‘ of the -

eniviroriment from which they are collected. Samples that are considered representative are propérly

collected to accurately characterize the contamination at a sample location.

3.4.2 Measures to Ensure Representativeness of Field Data

Representativeness is dependent upon the proper design of the sampling program and will be
- satisfied by ensuﬁrig that the SAP is followed and that proper sampling techniques are used.
Representativeness will be measured by using the field methods (e.g., sampling, handling, and
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preserving) in accordance with NEIC Policies and Procedures Manual and analytical methods in

accordance with SW-846 methodologies.

3.43 Measures to Ensure Representatives of Laboratory Data

Representa_t'ivéness in the laboratory is ensu_r‘gd by using the proper analytical prdcedures, appropriéte
methods, meeting sanjple holding'ti-mes and analyzing and assessing field duplicate samples. The
sampling network was designed to provide data representative of facility conditions. During
development of this network, consideration was given to past waste disposal practices, the physical

setting, and hydrogeologic conditions at the Site.
3.5  DECISION RULES
- 3.5.1 Definition

A Decision Rule is a statement which allows for a course of action or non-action to be taken, based -

on assumptions-made to draw out-and test-itslogical or empirical consequencész.-
'3.52 Decision Rule Objectives

The decision rule objectives for this investigation address the definition of statistical parameter(s)
characterizing the population, identification of action levels, and development of if/t_h_én statements
defining conditions that would cause the decision maker to choose among alternate actions. The
deéisi_on rule associated with grounHWater monitoring is that if any of the critical meaSmemen_f
parameters listed in Table 1-1 are identified above human health levels in any of the monitoring

wells, then the data will be used to define the extent of contamination or map the plume boundaries.
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The decision rule will be applied to validated data obtained from SAP and RFI sampling activities

with the following (_:onditions:.
.. Satﬁpl’ing of the groundwater will not be performed until specific field parameters
(i.e. redox potential, pH, specific conductance and dissolved oxygen) stabilize.

" The decision rule will be used following the validation of SAP data and the requirements for a
baseline human health assessment and preliminary ecological risk assessment will be determined at
that time.

36 COMPARABILITY

36.1 Definition

Comparability expresses the confidence with which one data set can be compared with another data

set from a different phase or from a different program.
3.6.2 Measures to Ensure Comparability of Field Data

Comparability is dependent upon the proper design of the sampling program and will be satisfied
by ensuring that the SAP is followed and that proper sampling techniques are used.

3.6.3 Measures to Ensure Comparability of Laboratory Data

Comparability will be accomplished by ensuring that proper sample collection techniques will be

utilized and through the use of standardized and approved methods of analysis.
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/3.7 LEVEL OF QUALITY CONTROL EFFORT

PARCC paramieters will be monitored through the submission and éna_lyses of various types of field
and labora'tof-y QC samples. These will include appropriate field blanks, equipment blanks,
laboratory method blanks, field duplicates, matrix spikes, instrument performance solutions, and a
careful examination of all calibration and check standards. Specifically: |

"« Field blanks and equipment blank consisting of distilled water will be submitted to

the laboratory to provide the means to assess the quality of the data resulting from the
field sampling program.
. Fleld blank samples are analyzed to check the procedural contamination at the facility

wh1ch may cause sample contamination.

. . Equlpment blank samples are analyzed to check the decontamination procedural for
field equipment which may attribute to cross contamination.

. Method blank samples are generated within the laboratory and used to assess
contamination resulting from laboratory practices.

. Du_pﬁcate--Saﬁples-ue--mﬂyzed't0"check for sampling and analytical reproducibility..

. MS are performed to provide information about the effect of the sample matrix on
the digestion and measurement methodology.

. Instrument performance solutions, cahbratlon and check standards are analyzed to -
assess the capability of the laboratory to perform the specific methods.

The frequency by which the field and laboratory QC samples will be prepared and submitted is
specified in Section 8.0 of this QAPP. Table 3-3 summarizes the type and frequency of QC samples
to be performed during this inVestigat_ion. Sampling procedures for blanks and field duplicates are
provided in Section 8.1.1 and 8.1.2. Quantitation limits for the critical measurement parameters are
provided in Table 3-4.
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4.0 SAMPLING PROCEDURES

Groundwater sampling is required to monitor the presence/absence and degree of metal constituents
in groundwater at the Site. Specific sampling procedures are set forth in this section to meet the QA
- objectives outlined in Section 3.0 of this QAPP. The SAP must be used concurrently with this
QAPP during field sampling. SOPs are provided for the following RFI activities:

. Groundwater sampling;
. Field equipment decofitamination; and,
. Sample handling.

41 = GROUNDWATER SAMPLING

Groundiwater sampling-events will be conducted at four on-site monitoring wells.

4.1.1 - Sampling Procedures
Detailed sampling procedures are provided in SOPs in Attachment B and inclide:

. Low-flow pump purging and sampling; and,
. Field parameter measurements.

Samples will belcollected directly from the low-flow pump discharge line into laboratory provided
sample containers or dedicated disposable filter units and then into laboratory prepared bottles (for
dissolved metal analyses). Field parameter analyses will include, temperature, pH, specific
conductance, redox potential, dissolved oxygen and turbidity, which will be measured using flow-

through cells during well puiging to determine if the well was adequately purged prior to sample
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- collection, Field blanks, equipment blanks, field duphcates and matrix spike samples will be
obtained as described i in Section 8.1.

' 4.12 Sample Desighation/Identification

- Eachsample will be assigned a sample designation according toa pre-determined numbering system.
The sample designation at a minimum will include in abbreviated form: type of sample (i.e., MW)
_ and a sample number. The sample designation will be written in indelible ink on an identification

labels/tags;apd.a'ttached to the sample container. Sample labels/tags will also contain the items noted |

in Section 5.1.2.
| . 4.1.3 Analytical Parameters

All samples collected will be analyzed for the parameters listed on Table 4-1. Table 4-1 lists the
associated analytical methods, sample preservatives, sample container requirements, and holding

tiines.
42 .FIELD EQUIPMENT DECONTAMINATION

To prevent possible éontaminat.ion from sampling equipment, all non-dedicated sampling devices
| will be decontaminated. Non-dedicated equipment is the low flow pump. Sampiin‘g equipment will
be constructed of inert material (e.g., stainless steel, Teflon®). For non-dedicated equipment, field
 decontamination will be performed prior to its initial use, between sampling locations and between
actual samples when more than one sample is to be collected at a given location. becontmnimﬁon
is not required when dedicated equipment is used. All decontamination and subsequerit use of

decontaminated equipmerit will be documerited in a field logbook.
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All non-dedicated sampling equipment will be decontaminated according to the following procedure:

1. Wash equipmént thoroughly with a low phosphate detergent (Alcohox) and water
using a brush to remove any particulate matter or surface film.
2, Rinse equipment with distilled water.
3. Rinse with diluted nitric acid (10% N)
4, Triple rinse with distilled water.
5. Air dry équipmént-.;

6. . Wrapequipmentinaclean plastic sleeve or in aluminum foil if not used immediately.
Séent' ni_u'ic gcid will be contained in a bucket and placed in dfumsa
43  SAMPLE HANDLING
4.3.1 _Sample éontainers_ |

Sample containers will be provided to the sampling team by the laboratory sample custodian. All -
sé.rrmle containers used in the course of this investigation will be new containers, b__re-cleaned and
 certified as Level Il or higher by I- CHEM In. Certificates of analysis are available from I-CHEM
upon request, All bottles will be prepé.red. by the laboratory with the appropriate preservative. After

sample collection, containers will be labeled as specified in Section 5.1.2.
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4.6.2 Sample Preservation and Holding Times

The laboratory will _p‘rovidé é,pprOpriately prepared sample cont_a_‘in_ers for this project. The sa‘x_;nple:
containers will Be 1-Chem bottles or the equivalent which are cleaned and preserved for the specific
analysis. Aqueous samples for metals analyses will be preserved with nitric acid to pH<2. Samples
' for dissolved metals will be field filtered prior to preservation. All samples will be placed oniceand -
maintained at a temperature of approximately 4 degrees Celsius from the time of collection to the

time of analysis.

of 28 dzi_ys.
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5.0 CUSTODY PROCEDURES

A sample is phys'ic_al' evidence collected from the project site. Due to the evidential nature of the
' 'data._ generated from sampling; sample custody must be traceable from the time the empty sample
containers are prepared by the container supplier through the reporting of the resuits of the éhalys.es. '
As an essential part of project mmagerﬁent, sample control procedures have been established to
. ensure sample integrity. All sample containers and samples will be maintained under striét custbdy
procedures throughout the investigation. Sample custody is addressed in three parts: field sample
collection, léb:oratory analysis and final evidence files. |

A sample, sample container, or evidence file will be considered under custody if:

. the item is in actual possession of a person; or
. the item is in the view of the person, after being in actual possession of the person;
. the item was in the person’s actual physical possession but -'is--now.lockéd_up or

sealed in a tamper-proof manner; or

. the item is placed in a designated secured restricted area.

5.1  FIELD CUSTODY PROCEDURES
Sample custody for samples collected during this investigation will be maintained by the field

personnel collecting the samples. The field personnel are responsible for documenting each sample

transfer and maintaining custody of all samples until they are shipped to the laboratory or archived.
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5.1.1 Field Data Documentation/Field Logs '

dedicated bound field logbooks. Each page will be numbered, dated and initialed by the person
making the entty. All entries will be made in indelible ink. Incorrect entries will be crossed out with
a'-single' line and verified with the recorder's initials. At the _completion of the day, if a page is not
complete; a diagonal line will be drawn throﬁgh the remainder of the page with the notetaker's

signature at the bottom.

All sample locations will be recorded and referenced to the site map so that each location is
permanently established. Samples will be tagged with all pertinent site information at the time of
' sainpling. Section 5.1.2 describes sample identification. Pertinent site information to be supplied

in the field logbook for each task is listed below:

. Signature of notetaker; -

« . Name and location of investigation;

.-' bate- and time of arrival and dgbanure;

. Names of ali personnel on-site and their affiliation;

«  Purpose of the visit/description of field activity;

. All field instruments used, date and time of calibration and calibration checks,

method of calibration, standards used;
. All field measurement resul,tS;--
. Date, time, and location of all sampling points;
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. Method of sample collection; o
. Any factors which could affect sample integrity;
. Name of samplet;
. Sample identification, sample description, sample preser'vatiori‘;
. Documentation of all conversations with the client, agency personnel, field decisions
~ and approval; and

o Weather conditic_ms.

' Field logbooks should contain only factual information entered as real-time notes which will enable
the user to recreate events on-site. They are a part of the project file and are admissible as evidence
in litigation. In addition, chain-of-custody records will be prepared and kept as part of the field '

records.

5.1.2 Sample Identification

All sample bottles will be identified by the use of sample labels or tags with samiple identification.
Each s‘ample will be labeled by the sampler to avoid any possibility of sample misidentification. -
Indelible ink shall be used to complete sample labels/tags. Each sample label/tag will be labeled at

the time of collectlon with, ata xmmmum, the followmg information:

. Site specific project number and name;

. Date and time (military) of sampie collection;
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L Sample de51gnat10n (location), note here if the sample isaQC sample or to be used
for QC analysis; '
. Whether sample is a grab or composité;
. Presence of a preservative;
. Field representative(s) collecting the sample (Sampler); and

. Analyses requested.

The field sampler will maintain custody of samples following the procedures outlined ih the |
- -following sec_ﬁoh until -samplés are properly relinquished to the labor‘atéry or to & commori carrier
for delivery to the laboré.tory; Once at the laboratory, each sample will be assigned a unique
'laboratory identification number that will be used for analysis assignment, sample tracking, and data
reporting while the samples are at the laboratory.

5.1.3 Chain-of-Custody Procedures
The-following chain-of-custody procedures will be used for this-project:

. New, certified clean sample containers will be prepared and relinquished by the
laboratory on a chain-of-custody record. The chain-of-custody record will be used
for all samples collected to document the sample custody transfer from person to

person,

. Any transfer of custody of containers or samples will be noted on the chain-of--
custody record

. Each sample collected forthe project will be entered on the chain-of-custody record.
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.. The chain-of-custody will be completed as soon as possible after sample collection..
' The following information must be supplied to complete the chain-of-custody record:

a. Site specific project name and number;

b. . Signature of samplers;

c. For each sample, sampling station number, date and time (military) of '
collection, grab or composite sample designation, and brief description of the
type of sample and sampling loeation;

d. Number of sample containers per each sample location;

. e.  Analysis required;

f. Type of sample preservative;

g Signatures of individuals involved in sample transfer (i.e., telinquishing and
accepting samples). Individuals receiving the samples shall sign, date, and
note the time that they received the sample on the record; and

h. . Type of carrier service. -

. ~ The original chain-of-custody record will-accémpanyuthe_-sjample containers during ..
transport to document their custody.

« - If custody is relinquished through a common paxcel carrier for delivery to the .
laboratory, the following protocol will be followed:

a. The original completed chain-of-custody record will be placed inside the
shipping package; and :

b. The shipping package will be sealed with tape and custody seals affixed. The -
seals will be placed on the package in such a manner that the package cannot
be opened without breaking the seals. The seals will serve to document that
the shipping container was not opened during the shipment through the
common parcel carrier.

FA\OFICEAGC\PROJECTS\Files\2003-1046\Reports\QAPPQAPCON . wpd - 55



" Refined Metals -

Groundwater Monitoring QAPP

Revision 1:. August 2004

' Section 5.0 -

S - ' Page 6 of 8

The chain-of-custody record is presented on Figure 5-1 of this QAPP. : .

..5'.1..4 Sample Shipment Procedures

At the end of the sampling day, all samples for chemical analysis will be packaged in shipping
containers for ehipme'nt to the analytical laboratory using the folloWing steps:

1. Check each sample bottle for a properly completed sample identification label.
2. Place sample bottles from each location in separate plastic bags, then seal.
3. Ship the saniples in a large capacity (waterproof metal or equivalent strength plastic)

cooler, or specific laboratory-prepared sample shipping container. Place packing
material (asbestos-free vermiculite, perlite, or Styrofoam beads) on the bottom of the
cooler to prevent sample bottle breakage.

4, Place sample bottles in the shipping container in a manner that they do not touch and
will not touch during shipment. Secure with packing material as needed to fill void
space.

5. Maintainall samplesat: approxlmately 4°C during shipment. Use ice or freezer packs
to cool the samples.

6. . Place the original chain-of-custody record in a plastic bag, seal, and tape it to the
inside of the shipping container lid.

7. Retain the pink copy of the chain-of-custody for the QA Mariager.

8. Tape cooler drain shut. Tape the cooler or shipping container closed at a minimum
of two locations.

9. Place two signed and dated custody seals across each edge of the shipping container.
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.10.  Attach completed shipping label to the top of the cooler.

11. Rél_i_nqui_s_h the cooler to the courier with 'the required signed and dated handbill.

12.  Retain receipt of the handbill as part of the petianent docurentation.

- If the sample cdoiers are not shipped but instead picked up by the laboratory courier, step number
6 and 12 will be omitted and the chain-of-custody will be handed to and signed by the laboratorjr
courier. The pink copy of the chain-.of-custody will be maintained by the sampler and presented to
the AGC QA Manager. | |

52 LABORATORY CUSTODY PROCEDURES

Laboratory custody'procedure are ouﬂined iﬁ Attachment B of the QAPP cbnta.ined in the RFI Work
Plan (dated Maréh 1999), Laboratory Chain-of-Custody Standard Operating Procedure. Once the
sample arrives at the léborator&, custody of the samples will be maintained by laboratory personnel.
Upon receipt of the samples, the sample custody pérsomiel will remove the chain-o'fécustddy from
the sealed cooler and sign and record the date-and time on.the.chain-of-custody. The. samples
' received will be verified to match those listed -oﬁ the chain-of-custody. The laboratory will
document and notify the Sampling Contractor’s QA Manager immediafely if any inconsistencies .
exist in the paperwork associated with the samples. Th'ellaboratory at a minimum will document the
following stages of 'jana'lysfis: sample receipt, sample extraction/preparation, sample analysis, data

reduction, and data reporting.
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Sa.mples wﬂl be grven an unique laboratory identification number which is entered into the sample '

the analytlcal data into the LIMS upon analysrs completlon and validation. The samples are placed
~ into appropriate storage (tefrigerators at 4 C) within an access controlled location. All samples are |
maintained under proper storage conditions for thirty days past the generation of the analytical report
- The LIMS tracks the sample until coripletion of the report and invoice mailing,. The data archived |
" from the LIMS will be transferred to magnetic tape and retained for five years from the completron ,
_ of sample analysis.

A chéiﬁaoféclrstody Sample Control Record is used.aé'the documentation for the movement of ¢hain-
of-custody samples in and 6u_t of the access controlled etorage'. The analyst _sigris sample in and out
each t’i"‘nr'e- a sample(s) is removed for any analysis. After all analyses are complete, the sample
¢ustodian files the 'for'r-n in the ehain-of-c'ust,ody project file. - An example of the chain-of-custody
“Sample Control Record can be found on Figure 5-2. | )

- Procedures.for the. custody of analytical data are outlined in Section 4.1, Attachment A. Sample '
disposal procedures ate outlined in Section 4.2, 4, Attachment A.

53 - FINAL EVIDENCEFILES -
The final evidence file will be a central repository for all documents which constitute evidence
relevant to sampling and analysis act'iviti'es as described in this QAPP. AGC is the custodian of the

evidence file and maintains the contents of evident files for the investigation at the AGC West
Chestet office. The files will be maintained as mandated by the EPA and will be maintained for a
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_ minimum six years after the termindtion of the order. The final ev1dence file will cotitain at a

minimum the following:

Field logbooks;
Photographs;
Drawings;
Laboratory data deliverables;
Data validation reports;

- Progress reports; and
Custody documentation.
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. 6.0 CALIBRATION PROCEDURES AND FREQUENCY

In order to provide high quality data, it is essential for all field and labofatory equipment to be in

satisfactory operating condition. Thus, routine equipment calibration and maintenance is required.
6.1  FIELD INSTRUMENT CALIBRATION -

During groundwater sampling, field measurements including pH, temperature, redox potenﬁal,
.dissolved oxygen, specific conductance and turbidity will be taken. Field calibration procedures, at

a minimum, will include the following:

. ~ Calibration of field instruments will be performed by trained technicians prior to
mobilization of equipment to the site. All instruments will be calibrated as specified
by the manufacturer. Standard solutions will also be checked to determine stability
and operating conditions. All results of field calibrations and measurements will be
maintained in bound site-dedicated logbooks assigned to the specific instrument
and/or field logbooks at least daily when the instrument is in use. The recorded
calibration information will include date and time of calibration, standards used,
corrective.actions taken if necessary, and calibration results. Routinefield equipment
maintenance will be documented in bound logbooks which will bekept-with the field-
instruments. '

e pH meters will be calibrated according to manufacturer’s instructions prior to each
use and will, at a minimum, consist of two standard buffer solutions (4, 7, or 10)
obtained from chemical supply houses. Additionally, two standard buffer solutions
will be analyzed as verification checks after every 20 samples and after each use.
The verification check results must agree within = 0.05 pH standard units or
recalibration and reanalysis of all samples since the last verification check sample is
required. :
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. All field thermometers will be checked against a NIST or equivalent thermometer
' once a year. The temperature difference will be documented in a logbook and the

field measurements will be adjusted accordingly. Temperature measurements will
be recorded to £ 0.2° C.

o Dissolved oxygen meters are calibrated by a trained technician prior to use in the
field using a 100 percent relative humidity chamber (air calibration method). - A
Winkler titration is performed to check the accuracy of the air calibration method.
Dissolved oxygen meters will be calibrated in the ﬁeld dally by the samplmg
personnel using the air calibration method.

K ‘Specific conductance meters will be calibrated prior to each use using two potassium
chloride solutions prepared by a qualified laboratory or chemical supplier. These
solutions will bracket the levels of the samples. Ata minimum, one of the solutions
will be analyzed as a verification check after each sample location and at the end of
the day. The verification check must be within + 10% of the true value. If the
verification check is not within 10% of the true value, recalibration of the mstrument
is required and the last sample must be reanalyzed.

. Turbidity meters will be calibrated daily prior to use by usmg a standard of known
turbidity provided by the manufacturer.

All calibration procédures performed will be documented in the field logbook and will include the
dateand time of calibration, name of the person performing the calibration, reference standards used,

and the instrument readings.
62 LABORATORY INSTRUMENT CALIBRATION

Calibration procedures for a specific laboratory instrument will consist of initial calibrations, initial
calibration verifications and continuing calibration verification. The SOP for each analysis
performed inthe laboratory describes the calibration procedures, their frequency, acceptance criteria

and the conditioris that will require recalibration. In all cases, the initial calibration will be verified
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using an independently prepared calibration verification solution. Speclﬁc laboratory instrument

calibration requirements summarized i in Table 6-1 outlined in Section 13.0 of each applicable
laboratory SOP provided in Attachment B of the RFI Work Plan.

The laboratory maintains a sample logbook for each instrument. These logbooks contain the
followmg information: instrument 1dent1ﬁcatxon, date of calibration, analyst, cahbratlon standards,

and samples associated with these calibrations.

Iféqui'pr__nen't fails calibration or equipment malfunction is noted during ca_libl_'atioh, the equipment
is tagged and removed from service. The equipment is held out of service until repairs and
successful calibration occur. All malfunctions, repairs and recalibrations are recorded in the

appropriate instrument maintenance and calibration logs.
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7.0 ANALYTICAL PROCEDURES

7.1  FIELD ANALYTICAL PROCEDURES

Temperature, redox potential, dissolved oxygen, turbidity, pH and specific conductance
measurements of samples will be performed to determine if'a well has been adequately purged. All
field measurements will be collected according to manufacturer’s instructions. Table 3-2 presents

the quality coritrol requirements and criteria for the field measurement parameters.
72 LABORATORY ANALYTICAL PROCEDURES
All sample media will be analyzed by TriMatrix Laboratories, Inc. TriMatrix is located at:

5560 Corporate Excharige Court SE
Grand Rapids, Michigan 49512
Telephone (616) 975-4500
Facsimile (616) 942-7463

The laboratory will conduct the analyses in accordance with the specified methods in Table 7-1. .
Only the most updated U.S. EPA methodology will be used. These methods have been selected
because they are deemed sufficient to achiéve the project data quality objectives. Standard Operating
Procedures for the analyses are identified in Table 7-1 and are provided as attachments to the RFI
Work Plan. These SOPs for sample preparation and analysis are based on the applicable USEPA
Method. These SOPs provide sufﬁéient detail and are specific to this investigation.
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The laboratory SOPs listed in Table 7-1 include a QA sectxon which address the minimum QC

requirements for analyses. All quality control sa_mples identified in Section 8.0 will be analyzed as
appropriate for each method. The quality control criteria as identified in the referenced U.S. EPA
methods must be met or appropriate action will be taken. This may include termination of analysis,

reanalysis of samples, or accepting the data and acknowledging a level of uncertainty.

7.2.1 Project Target Compounds and Laboratory Detection Limits

A complete listing of the project target analytes, quantitation limits and laboratory method detection
limits is provided in Table 3-4.

7.2.2 _ List of Associated Quality Control Samples
Section 13.0 of the laboratory SOPS listed in Table 7-1 specifies fhe minimum QC requirements for
the analysis of specific analyte groups. All project target analytes will be added to the spiking

solution, in compliance with project requirements. Section 8.0 of this QAPP contains a complete

listing of the associated QC samples for every analyte group and matrix.
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8.0 INTERNAL QUALITY CONTROL CHECKS

Quality control and quality ass-urénce procédures- include both field and laboratory check samples
and are desigfied to ensure and document the overall quality of the data. QA/QC checks detect
_ pétential ptoblems at the source and, if necessary, trace the sample analytical pathways for
introduction of contamination. The quality control data generated in the field will monitor sampling
techniques, reproducibility, and cleanliness. Quality control data generated by the laboratory will
moriitor reproducibility (precision), cleanliness, and accuracy in analyzed samples. Duﬁng'data
validation, QC check results are used to evaluate precision, accuracy, and representativeness of the

overall sampling and analytical program.

8.1  FIELD QUALITY CONTROL CHECKS

‘The field quality control samples monitor the data quality as it is affected by the field proceduré_s and
conditions. Field QC samples are control samples that are introduced to the laboratdry from the
field. During field sampling efforts, different types of QA samples will be collected: field blanks,
equipment blanks, field replicate and samples, matrix spike samples. The QC criteria for each field
quality control sample are provided in Table 3-2. Vali'datioﬁ guidelines outlined in Section 9.2 will
be used for the acceptance limits of the field QC samples. Each type of QA sample is described

below.
8.1.1 Field Blanks

.Field blanks are collected in the field by pouring demonstrated analyte-free water provided from the

laboratory from one sample container into a preserved sample container identical to those provided
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for sample collection. One field blank will be collected for each sampling round, and will be
analyzed for the same parameters as the actual samples. Field blanks for dissolved metals will be

filtered through a 0.45 pm filter prior to preservation.
8.1.2 Equipment Blanks

Equipment blanks are prepared in the field to ensure a sampling device (e.g., pump) has been

effectively cléaned;.- The sampling equipment is filled with deionized water or deionized water is
_putiiped through the device, transferred to the laboratory supplied sample bottles, preserved if
‘necessary, and sent to the laboratory for analyses with the site samples. If dedicated equipment is

not used, one equipment bla‘_t,ik will be submitted for analyses for every 10 samples per media
~ collected, and will be analyzed for the same parameters as the field samples. Equipment blanks for
dissolved metals will be filtered through a 0.45 pm filter prior to preservation.

8.1.3 Field Duplicate Samples

~ Field duplicate samples consist of an actual sample taken in the field wh_ich has been split into two
aliquots and put into two separate sampling containers. Aqueous samples will be obtained by .
alternately filling sample containers from the same sampling device for each parameter. The samples
will be transported to the laboratory and analyzed as two separate samples. The results will be used

to assess laboratory accuracy and pfeci‘siqn of sampling and analysis.
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Each sample will be labeled with a unique sample number and submitted to the laboratory for the

-appropnate analyses. Field dupllcate samples determine analytical precision and sample
representativenesé. One field duplicate sample will be collected for every 10 samples per media

collected.

‘8,14 Matrix Spike

Matrix spike (MS) samples will be submitted in association with metal analyses as further QC

checks. MS will be collected from the same location as the field sample and in the same manner.

' Each sample will be l_a,beied with the sample number as the original sample, designated on the chain-
of-custody as MS, and submitted to the laboratory for the appropriate analyses. MS samples
detertnine accuracy by the recovery rates of the compounds added by the laboratory (all site related
metal compounds will be included in the spiking solution). The MS samples also ménitor ary
possible matrix effects specific to samples collected from the site and the extraction/digestion
efficiency. One MS sample will be collected for every 20 sampie‘s per media collected and analyzed.

8.2 LABORATORY QUALITY CONTROL CHECKS

All QC procedures employed by the laboratory will be, at a minimum, equivalent to those required
in the specified analytical methods. Laboratory QC checks are accomplished through the analyses
of laboratory blanks, matrix spike, calibration verifications, laboratory fortified blanks and
performance evaluation samples. When internal quality contfol results fall outside method
acceptance criteria, the data will be reported, and the analysis repeated, flagged or accepted
according to the specified analytical methods. The following sections generally describe internal
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laboratory quality control check samples. Quality control requirements are outlined in Section 18 of

the laboratory SOPs contained in the RFI Work Plaii QAPP.

8.2.1 Laboratory Blanks

Method/preparation blanks are generated within the laboratc_)ry during the processing of the actual
samples. These blanks will be'prepared using the same reagents and procedures and at the same time
as the project samples are being analyzed. If contamination is found in the method blank, it indicates

- that similar contamination found in associated samples may have been introduced in the lab:oraiory
and not actually present in the samples themselves. Guidelines for accepting or rejecting data based .
on the level of contamination found in the blank are presented in the specified analytical method and

laboratory SOPs.

A minimum of one method blank per 20 sainp‘les will be analyzed or, in the event that an analytical
rourid consists of less than 20 samples, one method blank sample will be analyzed.

8.2.2 Instrument Blanks
Instrument blanks are prepared by. the laboratory using deionized water for sample analysis.
Instrument blanks are analyzed every ten samples to verify no cross contamination or baseline

dnﬁmg has occurred. An instrument blank is generally analyzed after each calibration verification
standard.
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8.2.3 Matrix Spike

Matiix spike analyses are performed in association with the sample metal énalyses. Matrix spikes
are prepared by placing a known quantity of selected target analytes into a second aliquot of an actual
~ field sample. All project target analytes will be included in the spiking solution. The spiking occurs
- prior to sample preparation and analysis. The matrix spike is then processed in a manner identical
to the field sample. Recovery of each of the spiked compounds reflects the ability of the laboratory

and method to accurately determine the quantity of that compound in that particular sample.

_ Matrix spike will be analyzed at a frequency of one pair per sample delivery group of up to 20

samples collected.
8.2.4 Calibration Verifications -

Initial calibration 6f the instruihents will be completed prior to sample analysis following the
specified analytical methods and laboratory SOPs. Additionally, continuing ca_liiaration standards
will be analyzed at least every tenth sample. Recalibration is required if the continuing calibration
- standard_sl do not meet U.S. EPA method criteria. Specific calibration standard procedures are -
outlined in the laboratory Standard Operating Procedures (Attachment B of the RFI Work Plan).

8.2.5 Laboratory Control Sample (LCS)

The LCS is prepared by the laboratory by adding analytes of known concentrations to DI water for
aqueous metals analysis. Reference materials with known concentrations are digested concurrent °

with samples for solid metals analyses. The LCS is designed to assess the capability of the
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laboratory to perform the analytical methods. If the analytes present in the LCS are not recovered

within the criteria defined in the specxﬁed analytical methods, the samples will be redigested and
reanalyzed of data will be flagged.

- 82.6 Performance Evaluation Samples

Performance testing evaluation (PT) samples are of known composition which has been provided -
to the laboratory for analysis by either an agehcy or eli'ent. The laboratory results are compared to
the actual values to evaluate the laboratory's performance. Performance evaluation sample analyses-
are perforined on a regular basis as required for the laboratory's certificatioris. Some PT programs
which TriMatrix participates in are USEPA Water Pollution Performance Evaluation Study, ASI
National Performance Evaluation Study and USEPA Water Supply Study.
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9.0 DATA REDUCTION, VALIDATION AND REPORTING

9.1 DATA REDUCTION

9.1.1 Field Data Reduction Procedures

All field data will be written in ink into bound field logbooks immediately after measurements are
taken. If errors are made, the error will be crossed out with a single line, initialed and dated with the

corrections written clearly adjacent to the original entry.

9.1.2 Laboratory Data Reduction Procedures

All analytical data will be permanent, complete and retrievable. The analyst will record the
analytical data in notebooks along with other pertinent information such as the laboratory ID numbet.
Each page of the notebdok shall be signed and dated by the analyst. Periodic review of the
notebooks will be 'pérfonned by a supervisor prior to final data reporting. Upon analysis completion
and laboratory validation, the analyst will enter the analytical data into the LIMS.

The laboratory will report sample results on analysis report forms and provide the information

described in USEPA SW-846 for all analyses for each package. A CLP-like data deliverables
| package is required. All laboratory data will undergo the data validation procedures described in the
Laboratory QA Manual prior to final reporting. Data will be stored on the laboratory's network until
the investigation is complete. Data archived from the LIMS will be transferred to magnetic tape
which will be retained by the laboratory an additional five years, minimum.
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The equations that will be employed in reducing data are presented in Section 16 of the associated
SOPs. The formulas included in the SOP make pertinent allowances for sample matrices. All
calculations are checked by a second person prior to data entry into the LIMS. All groundwat_ef
metals results will be reported in micrograms per liter (jtg/L) or milligrams per liter (mg/L) All
blarik results and QC data will be included in the data deliverables/package. Blank results will not
be subtracted from the sample results. The blank results and QC data will be used in data validation
toreview sample-resulté qualitatively. Data validation will be performed in general accordance with
.the gui'del'ines‘ identified in Section 9.2. Outliers and other questionable data will be addressed in_
the data. validation 'répo‘rt and specific QA/QC flags will be applied to questionable data. The
QA/QC flags will be consistent with the USEPA data validation guidelines.

9.2 - DATA VALIDATION

9.2.1 Procedures Used to Validate Field Data
Validation of the field data will be performed by the field technicians under the supervision of the
* QA manager. One hundred percent of the field atialytical data will be 'validated._.]]le_procedurés..td.
validate the field data for this investigation include checking for tanscripﬁdn errors and review of .

logbook, on part of the field crew members. This task will be the responsibility of the lead field

technician.
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9.2.2 Procedures Used to Validate Laboratory Data '

Validation of analytical data as received from the laboratory will be performed by the AGC QA
Manager or QA Scientist. Validation will be performed on 100% of the analyticﬂ data in general
acé.ordanc.e with the following data validation guidance document, where applicable: USEPA
Contract Laboratory Program National Functional Guidel‘i'nes for Inorganic Data Review, Office of
Emergency and Remedial Response, USEPA, Washington, D.C. July 2002 and IDEM Guidance to
the Performance and Presentation of Analytical Chemistry Data (July 1998). The Data Managemént
Plan, provided as Attachment C of _thé RFI Work Plan, discusses the spéciﬁc procedures for the
validation of CLP data. Quality control re'quireﬁaen_ts specified in the methods will also be used to
evaluate the data. Specific data validation procedures are outlined in Tables 9-1 through 9-3.
Validation criteria are not met for any parameter, the associated samples will be qualified as

indicated in Table 9-1.
The following presents definitions for the validation qualifiers:

O The analyte was analyzed for, but was not detected above-the level of the
associated value. The associated value is either the sample quantitation limit -
or the sample detection limit. :

J - The associated value is an estimated quantity.
R - The data are unusable. (Note: The analyte may or may not be present.)
ur o - The analyte was analyzed for, but was not detected. The associated detection

limit is an estimate and may be inaccurate or imprecise.
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The purpose of data validation is to assess the usability of the data by determining if the laboratory

analyses met the PARCC criteria set by the site DQO’s, the analytical method used and the guidance
documents. Upon completion of data vaiidat'i'on, the existing results will be reported in tabular form
with data validation flags applied as apprbpriate to determine the usefulness of the data. The data
validation flags will be consistent with the USEPA and IDEM data validation guidelines. A ci.ata '

- validation report will be written to assist in making decision; based on the analytical results.

9.3 DATA.REPORTING

Data validation reports, along with copies of all support documentation, validated data summary
tables, and analytical data packages, will be submitted electronically and as a hard copy monthly to
RMC Project Manager as data is validated as required by IDEM. "The RMC Project Manager will

forward to the IDEM, after adequate time for review, all documents, data and reports. The data
- validation feport will be prepared. '

931 ..Field Data Reportir

Field data reporting will be conducted through the transmission of logbook sheets containing -

tabulated results of all measurements made in the field, and documentation of all field activities.
9.3.2 Laboratory Data Reporting

The task of r‘epoﬁing laboratory data begins after the independent validation activity has been
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summaries and case narratives to determine whether the report meets project requirements. In

addition to the record of chain-of-custody, the report format shall consist of the following:

1. ~ Case Narrative:

i
B 8
iii.

iv.

vi.

vii,

viii.

ix.

Xi..

Xii.

Xiii.

Date of issuance

Laboratory analysis performed

Any deviat_ions from intended analytical strategy

Laboratory batch number -

Numbe'rs of sa_rhple.s and respecfive matrices

QC procedures utilized and.also references to the acceptance criteria
Laboratory report contenits

Project name and number

Condition of samples ‘as-received’

Discussion of whether or not sample holding times were met

Discussion of technical prdblems or other observations which may have created
analytical difficulties

Discussion of any laboratory QC checks. which failed to meet project criteria

Signature of the Laboratory QA Manager

2 Chemistry Data Package:

i.

Case narrative for each analyzed batch of samples .
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* Summary page indicating dates of analyses for samples and. laboratory QC checks

Cross referencing of laboratory sample to project sample identification numbers
De'sc_ribt__ion of data qualifiers to be used

Sample preparation and analyses for samples

Sample results

Raw data for sample resu]t-‘s- and laboratory QC samples

Results of (dated) initial and continuing calibration checks

- MS recoveries, laboratory control samples, method blank results, and calibration

check c.or_np.ounds
Labeled (and dated) instrument data of sample results and laboratory QC checks

Copies of Nonconformance Reports

The data package submitted will be a “CLP-like” data package consisting of all the information
presented in a CLP data package.(but without the CLP forms).

All deliverables/packages from each lé._bora_tory must be paginated in ascending order: The

laboratory must keep a copy of the paginated package in order to be able to respond efficiently to

data validation inquiries. Any errors in reporting identified during the data validation process must

be coirected by the laboratory as requested. All data validation inquiries to the laboratory must be

addressed by a written response from the laboratory in question.
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The deliverables will be provided to the AGC Quality Assurance Manager and will be made

available to the EPA upon request.

9.4 DATA ACQUISITION REQUIREMENTS AND DATA QUALITY MANAGEMENT

Once the samples are collected and sent to the laboratory, the field sampler will send a copy of the
chain-of-custody and field notes to the AGC Quality Assurance Ma:__mge‘r. The chain-of-custodies
will be checked for the appropriate analytical methods de_fﬁ_ned-, paraméter_s requested, number of
samples collected and QC samples cbllected. The laboratory will be contacted if any information
on the chain-of-custody is miés;ing orincorrect. The CLP-like deliverables hard copy and electronic
data will be provide to the AGC QA Manager. The QA Manager will perform an initial check to
verify that all the samples were analyzed, the cdrrect methods were used for analyses, all requested
parameters were analyzed and samples were analyzed within the holding time requirements. The
‘electronic deliverables will be-downloaded into a site specific database and checked w1th the hard
copy deliverables durihg the data validation process. A project status form will be completed éach
time a check level is performed. The proj.ectstatus.formand check forms areincluded in Attachment
D of the RFI Work Plan.

Analytical data, reports, and any other project related information produced during this project will
be fet_ained by AGC or its designee. Project reports, tables, etc. may be stored in project speciﬁc
electronic files. - On a regular basis, the data will be backed up on magnetic tapes afid stored off-site.
The files will be maintained as mandated by the EPA and will be maintained for a minimum six

years after the termination of the order:
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10.0 PERFORMANCE AND SYSTEM AUDITS AND FREQUENCY

Performance and system audits will be conducted to verify that sampling and analysis are performed

in accordance with the procedures established in this QAPP

10.1 FIELD PERFORMANCE AND SYSTEM AUDITS

10.1.1 Internal Audits

10.1.1.1 Internal Audit Responsibilities

Internal audits of field activities including sampling and field measurements will be coﬁduct_ed by
the AGC QA Manager. These audits will verify that all established procedures are being followed.

10.1.1.2 Internal Audit Procedures

_ —The audits will include.a review of field sampling records, field screening analytical results, field
instrument operating records, sample collection, handling and packaging in compliance with the -
' established procedures, and maintenance of QA procedures, chain-of-custody, etc. by the AGC QA
o Manager in the AGC office at the completion of the round of sampling under the SAP. Follow-up
discussion will be conducted with the field samplers to correct any deficiencies and to verify that QA

procedures are maintained during subsequent sampling.
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- 10.1.2 External Field Audits

10.1.2.1 External Field Audit Responsibilities
External field audits may be conducted by the IDEM, -
10.1 22 ' External Field Audit Frequency

External field audits may be conducted any time during the field operations. These audits may or

may not be announced and are at the discretion of IDEM.
10.1.2.3 External Field Audit Process

External field audits Wi_ll be conducted according to the field activity information presented in the
QAPP. The external field audit process can include (but not be limited to): sampling equipment
decontamination procedures; sample_bottle preparation procedures, sampling procedures,
examination-of-field sampling and safety- plans, sample vessel cleanliness and-QA procedures,
procedures for verification of field duplicates, sample preservation and preparation for shipment, as -

well as field screening practices.
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- 11.0 PREVENTATIVE MAINTENANCE

11.1  FIELD INSTRUMENT PREVENTATIVE MAINTENANCE

Field measﬂr‘emeﬁt equipment, pH meters, thermometers, dissolvéd oxygen meters, and specific
conductance meters will be maintained in accordance with manufacturer's instructions. All field-
equipment will be checked by qualified technicians prior to use in the field. The instrument operator
will be responsible for ensuring that the equipment is operating properly prior to use in the field.
Any problems encountered while operating the instrument will be documented in the field logbook.
Critical spare parts such as batteries and pH probes will be kept on-site to reduce potential downtime.
If problem equipment is detec"téd or should require service, the equipment will be returned and a
resumed until the problem is resolved. Backup instruments and equipment will be available on-site
or within 1 day shipment té avoid delays in the field activities. Routine maintenance of field
instruments will be documented in bound logbooks which will be kept with the field instrument.

Spare parts and the maintenance schedule are presented on Table 11-1.

11,2 © LABORATORY INSTRUMENT PREVENTATIVE MAINTENANCE
Preventative maintenance and periodic maintenance is performed as recommended by the
manufacturers of the equipment in use in the laboratory. Spare parts are kept in inventory to allow

for minor maintenance.

The laboratory staff performs preventive maintenance and repairs or coordinates with a vendor for -

the: repair of all instruments. = All laboratory instruments are maintained in accordance with
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manufacturer’s specifications and the requirements of the specific method employed. This

maintenance is carried out on a. regular, scheduled basis and is documented in the laboratory
instrument service logbook for each instrument. Emergency repair or scheduled manufacturer’s
maintenance is provided under a repair and maintenance contract with factory representatives. The
following Table 11-1 summarizes preventive maintenance schedules and critical spare parts
inventories. Refer to the SOPs included in Attachment B of the RFI Work Plan for the preventative
maintenance program for the ICP/MS and ICP. |

11.3 INSPECTION/ACCEPTANCE REQUIREMENTS FOR SUPPLIES AND
CONSUMABLES '

Inspection/acceptance requirements for laboratory supplies and consumables are documented in
. Section 3.10, Attachment A of the RFI Work Plan.
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12.0 SPECIFIC ROUTINE PROCEDURES USED TO EVALUATE DATA PRECISION,
ACCURACY AND COMPLETENESS

" The purpose of this section is to indicate the methods By which it will be ensured that the data
collected for this investigation falls in line with the DQOs for the site.

Factors considered in this assessment include, but are not limited to:

«  Possible future use of analyfical results to conduct a groundwater specific Risk
Assessment.
) The contaminants known and/or suspected to be of concern on a project.as they relate

to the data quality level parameters chosen.

. The choice of analytical and sample preparation methods for contaminants of concern
whose method detection limits will meet or exceed the data quality level
concentratioris for those contaminants.

Once these goals and objectives are,evaiuated and chosei, analy.t'ic_zﬂ data quality will be assessed
to determine if the objectives have been met. -In-addition; the data will be reviewed for indications
of interferences to results caused by samplé matrices, cross contamination during sampling, cross -
contamination in the laboratory, and sample preservation and storage anomalies (i.e., sample holding -

time).
12.1 ACCURACY ASSESSMENT

Accuracy will be calculated on the average percent recovery of spiked samples. In order to assure

the accuracy of the analytical procedures, an environmental sample shall be spiked with a known
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amount of the pmj ect target analytes. Ata minimum, one spike sample shall be included in every

set of 20 samples analyzed on’ each instrument. The increase in concentration of the analyte

observed in the spiked sample, due to the addition of a known quantity of the analyte, compared to

the reported value of the same analyte in the unspiked sample determines the percent recovery.

Accuracy is similarly assessed though determination of percent recoveries for laboratory control

samples. Reference materials are essential to the evaluation of accuracy. Stock solutions for

accuracy spikes and laboratory control samples shall be traceable to a source independent from the
calibration standards. Accuracy is calculated using the equation below:

o%p=S5R-SR o SR _ 100
SAx100 v

Where:
| %R = percent recovery
SSR = spiked sample result
SR = sample result
- SA = amount of spike
TV = true-value (actual-mass)

12.2 PRECISION ASSESSMENT

The precision of field duplicate pairs or laboratory duplicate pairs w111 be expreséed as relative
percent difference (RPD) or relative standard deviation (RSD). RPD is derived from the absolute
difference between duplicate analyses divided by the mean value of duplicates. The percent RSD
is obtained by dividing the standard deviation by the average of 'the sample set. Equations for RPD -

‘and RSD are presented below:

F:\QHCEAMIECMFiWM-IM&\RQoM\QAEP\QAFOONI wpd 1 2'2



Refined Metals
- Groundwater Monitoring QAPP
Revision 1: August 2004
Section 12.0
Page 3 of 5 |

- I‘Dl B Dzl

T r——— X 100
(@1+D2)17)

. Where: - o _
D1 and D2 = two replicate values

n
RSD =%;_ and$ =[%(_x,-§)’ ! (n-1))2
Where:
S = standard deviation
X = average of sample set
* x;, = each observed value
x = the arithmetic mean of all observed values

n = total number of values
12,3 COMPEETENESS ASSESSMENT

Completeness is evaluated by dividing the total number of verifiable data points by the maximum
number of data points possible and expressing the ratio as a percent. A usability criteria of 90
percent has been set for this projéct. Following completion of the analytical testing, the percent

completeness will be calculated using the following equation:

D
Completeness(%)=—— x 100
ipleteness(%o) p -
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Where:
" D = number of confident quantifications

P= number of analytical parameters per sample requested for analysis

- n= number of samples requested for analysis
124 ASSESSMENT OF DATA
The field and laboratory data collected during this investigation will be used to evaluate groundwater

flow and quality and determine whether paSt drainage areas have been affected. The QC results

aséociatcd with each analytical parameter will be compared to the objectives presented in Sections

- 35 and 3.6 of this QAPP. Only data generated in association with QC results meeting these

objectives will be considered usable for decision making purposes.

In addition, the data obtained will be both qualitatively and quantitatively assessed on a project-wide,

| matrix-specific, pérameter;speciﬁc- and unit-épeciﬁ‘c basis. The assessment will be .perfonned.by..&e

QA Manager and the results will be presented and discussed in detail in the final investigation report.
Factors to be considered in this assessment of the field and labor'atory data will include, but not

necessarily be limited to, the following:

. Were all samples collected usmg the mcthodologles and SOPs proposed in the
QAPP?

¢ Were all proposed analyses performed in accordance with the SOPs provided in this
QAPP? |
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Were samples obtainéd from all proposed sampling locations?
Weie samples received at the laboratory intact and within holding time requirements?

Do any analytical results exhibit elevated detéction limits due to matrix interferences
or contaminants present at high concentrations?

Were all data validated according to the validation documents proposed in this
QAPP? .

Were any data found to be unusable (qualified as “R”) based on the data validation
results?

Were any data found to be usable for limited purposes (qualified as “J”*) based on the
data validation results?

What affect due qualifiers applied as a result of data va.lldatlon have on the ability to
1mplement the project decision rules?

Is data of sufficient quality to support possible future groundwater specific risk
assessment?

samplmg required?
Were all issues requiring corrective action fully resolved?
Based on the overall findings of the investigation and this assessment, were the

original project objectives appropriately defined? If not, have revised project
objectives been developed?
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13.0 CORRECTIVE ACTION '

When field ‘sainpling activities or laboratory quality control results show the need for corrective
actiomn, unmedlate action will take place and will be properly documented. In the event that a
problem arises, corrective action will be implemented. Any error or problem will be corrected by

an appropriate action which may include:

Replacing or repairing a faulty measurement system;
. Discarding erroneous data;
Collecting new data; and '
Acceptmg the data and acknowledging a level of uncertamty

13.1 FIELD CORRECTIVE ACTION

The lead field sampler will be responsible for all field quality assmancé. Any out of protocol
oécurreﬁc.e discovered during field sampling will be documented in the field notebook and
- immediate corrective action will be taken. For problems or situations which cannot be solved
through immiediate cotrective action, the lead field sampler will immediately notify the Contractor’s
Project Manager. The AGC Project Manager/QA Manager and lead field sampler will investigate
the situation and deterinine who will be responsible for implementing the corrective action.
Corrective action will be implemented upon approval by the AGC Project Man_ager/QA Manager.
The AGC Project Manager/QA Manager will verify that the corrective action has been taken, appears

effective, and at a later date, verify that the problem has been resolved. The successfully

implemented corrective action will be documented in the field logbook by the lead field sampler.
Any deviations from the quality assurance protocol in the QAPP must be justified, approved by the
AGC Project Manager/QA Manager (and the IDEM, if necessary), and properly documented.
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132 LABORATORY CORRECTIVE ACTION ' '

Corrective action will be i"mplerﬁen_ted to correct discrepancies found which affect the validity or

. quality of analytical data and to identify any analytical data that may have been affected. Limits of
data acceptability for each parameter and sample matrix are addressed in the instrument manuals,
USEPA Methods and/or Laboratory QA Manual (Attachment A). Whenéiler possible, immediate

corrective action procedures will be employed. All analyst corrective actions ate to be followed -
accordihg to the instrument manuals, USEPA Methods, or Laboratory QA Manual. Any corrective
action performed by analyst will be noted in laboratory logbooks.

Laboratory personnel noting a situation or problem which cannot be solved through irhmediate
corrective action, will notify the Laboratory QA Supervisor. The QA Supervisor will investigate the
extent of the problem and its effect on the analytical data generated while the deficiency existed. All
. data suspected to be affected will be scrutinized to determine the impact of the problem on the
quality of the data. Ifit is determined that the deficiency had no impact on the data, this finding will. .-
be documented. If the quality of the analytical data were affected, the Laboratory Program Manager
and Contractor"s Project Manager will be notified immediately so that courses of action may be

_identified to determine how to rectify the situation.

The laborafory must take corrective action if any of the quality control data generated during the
laboratory analyses are outside the method criteria. Corrective-action for out-of-control calibrations
is to recalibrate the 'instrumént and reanalyze the samples. A sequence is specified in the USEPA
spécified methods when problems in analyses are encountered. The laboratory will follow these
procedures exactly and document the problems encountered and corrective action in a case narrative

enclosed with each data deliverables package.
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The Laboratory QA Supervisor will be responsible for informing the Laboratory Program Manager

and Sampling Contractor’s Project Manager the effects on the data, the data affected and the
corrective action taken. It is also the Laboratory QA Supervisor's responsibility to verify the

corrective action was pe‘r-forrhed, appears effective, and at a later date, the problem was resolved.

Docurmentation of corrective actions taken by laboratory are outlined in Section 4, Attachn_lent.A of
‘the RFI Work Plan. Reports will be completed to document nonconformances and the corrective
actions taken. Copies of nonconformance reports will be included as part of the laboratory

deliverable for this project.
13.3 CORRECTIVE ACTION DURING DATA .YALIDATION AND DATA ASSESSMENT

Upon completion, sample data packages will be sent from the laboratory to the AGC QA Manager

for data validation. If all project samples are not present in the data packages or any deficiencies

affecting the sample results are noted, the QA Manager will contact the Laboratory Program

Manager. The Laboratory Program Manager will consult with the Laboratory QA Supervisor and-
Tespond in writing to any inquiries and provide any changes to the data packages to the QA Manager.

Any err‘dt‘s, problems, questionable data values, or data values outside established control limits will -
- be cotrected by the appropriate action which may include disregarding erroneous data, collecﬁng
new data, and accepting the data and acknowledging a level of uncertainty. The data validation
report will provide a description of the usability of the data.
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| TABLE 1-1 -
REFINED METALS SITE PROJECT ANALYTE LIST
_ Human Health | Ecological | .. ... .. _
Constituent Matrix Data Quality | Data Quality Quan.tlt?tlon
ee) . gt Limit
Level . Level T
Antimony ~ Aqueous 6 pg/L ~ NA 1 pg/L
Arsenic Aqueous | 0.045 pg/L* NA ~_1pg/lL
Iron Aqueous 11,000 pg/L _NA 100 pg/L
. Lead Aqueous 4 ug/L NA 1 pg/lL
“Manganese | Aqueous_ 880 ug/l NA 10 pgl.
Sodium | Agqueous ~ NA NA 500 pg/L
_Chloride Aqueous  NA NA 1mg/l
Sulfate Agqueous NA NA 5mg/L
* For these parameters, analytical sensitivity is inadequate to meet target decision
levels. Therefore, for risk assessment purposes, non-detect data shall be
considered as equal to one-half the reporting limit.
1 USEPA Region 9 Preliminary Remediation Goals (PRGs), 1998.
2
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TABLE 3-1 : '
. - REFINED METALS SITE
DATA QUALITY OBJECTIVES
DQO Parameter Laboratory Parameters Field Parameters’
Accuracy - Table 3-2 Table3-2 .
Precision Table 3-2 Table 3-2
Completeness 90% 100%
Comparability Based on precision, accuracy, | Based on precision, accuracy,
and media comparison and media comparison
Note
1 Indicator parameters include: specific conductance, temperature, dissolved oxygen, redox
' potential, and pH. - '
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T Audit |

Parameter Analytes __Control Limits =
Accuracy Laboratory Metals - <zxLOQ
' Blank Chloride ' :
Sulfate
Field/Equipment Metals <zxLOQ
Blank Chloride
Sulfate e
Matrix Spike | ~ Metals 75-125 %, unless the safmple
Recovery Chloride + concentration is greater than 4
Sulfate times the amount of spike added
Laboratory Metals  80-120%
Control Sample Chloride
- _ : ~ Sulfate
Precision Matrix Spike ~* Metals <20% RPD for results > 5 x
Chloride LOQor .
Sulfate <+L.OQ for results <5 x LOQ
Field Duplicate Metals <25% RPD for both results > 5 x
Chloride LOQ,
Sulfate <£1.5xLOQ for both results < 5
o xLOQ, |
<£1.5xLOQ for one result < 5 x
: LOQ and the other > 5 x LOQ
Accuracy/Precision | Field Parameters pH © %0.05pHunits
Standard Checks Specific Conductance + 10% RPD
Turbidity * 2% NTU
Dissolved Oxygen +03mg/L
Redox Potential " +0.1 mg/L
Temperature +£0.2°C

Note

LOQ Limit of Quantitation
Metals (Antimony, Arsenic, Iron, Lead, Manganese, Sodium)
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Sample
Location”

Matrix

?arameters'

) Number of

Samples’

Field

Duplicate

Matrix

Spike

Blank'

Total Number _
of Samples’

Monitoring Wells

 Groundwater
i (rounds 1-4)

Field

Turbidity

pH .

Redox potential
Speclﬁc conductance
Temperature
Dissolved Oxygen

12°

NA

NA

NA

12

Laboratory

Metals (Sb, As, Fe, Pb,
| .Mn, Na) '

Chloride

Sulfate

Groundwater
(all subsequent
rounds)

Field

Turbidity

PH .

Redox potential
Specific conductance:
Temperature
Dissolved Oxygen

] FNES

NA

NA

NA

Laboratory

Metals (Sb, As, Pb)

Notes

1 Blank total includes estimated number of field and.equipment blanks.

2 Total number of samples per event.

3 This number reflects the fewest number of samples to be taken.
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. TABLE 34 ) .
REFINED METALS SITE PROJECT ANALYTE LIST
QUANTITATION LIMITS
Parameters Method' Method | Quantitation | Laboratory Standard
Detection Limit? Operating Procedure
o Limit _
Antimony . | SW-846 3010A/6020 | 0.682 pg/L 1.0 pg/L__ | GR-01-121/GR-01-129
Arsenic SW-846 3010A/6020 | 0.239 pg/L 1.0pg/L GR-01-121/GR-01-129
Iron | SW-846 3010A/6010 | 7.72 pg/L 100 pg/L GR-01-121/GR-01-100 |-
~ Lead SW-846 3010A/6020 | 0.231 pg/L 1.0 pg/L GR-01-121/GR-01-129
Manganese | SW-846 3010A/6020 | 0.845ug/l. | 10 pg/L GR-01-121/GR-01-129
Sodium | SW-846 3010A/6010 | 231 pg/L 500 pg/L GR-01-121/GR-01-100
Chloride MCAWW 325.2 0.386 mg/L 1.0 mg/L " GR-02-104
Sulfate | MCAWW 375.4 0.152 mg/L 5.0 mg/L GR-05-108

Notes

1 Methods listed are from USEPA “Test Methods for Evaluating Solid Waste:
Physical/Chemical Methods™ April 1998, SW-846, Fifth Edition and USEPA
“Methods for Chemical Analysis of Water and Wastes” March 1983.

2 Specific quantitation limits are highly matrix-dependent. The quantitation limits
listed herein are provided for guidance and may not always be achievable.
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. TABLE 4-1
REFINED METALS SITE
PARAMETER TABLE
Parameter Matrix Method Container Type | Preservative Holding Time
Temperature, pH, Redox _ e vfiar , 1 :
Potential, Dissolved Oxygen, Aqueous Mlz;nsufact.urer § NA NA | Analyze Immediately
s 0 tructions
Specific Conductance -
Antimony, .Arseni’f:, Iron, USEPA SW—8426 _ al
Manganese o 3010A/6020A . HNO; to pH<2
Lead, Sodium Aqueolis ™ {jSEPA SW-846 I'Liter HDPE | o1 goc 2 20C | 180 Days
’ . 3010A/6010B>
Chloride Aqueous MCAWW 352.2° . | 28 Days
Sulfate Aqueous MCAWW 375.2° I Liter HDPE | Cool 4°C +2°C | 28 Days
Notes
NA Not applicable.
HDPE High density polyethylene p]astlc
HNO;3 Nitric acid
1 Includes total and dissolved metals. Dissolved metals will be field filtered prior to preseﬁation.

2 USEPA “Test Methods for Evaluating Solid Waste: Physical/Chemical Methods,” April 1998, SW-846, Fifth Edition .
3 USEPA “Methods for Chemical Ana‘lys_is of Water and Wastes,” March 1983
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Parameter

Acceptance Criteria

1 Method QC Check - Minimuin Fi"equeney
" SW-846 6020A | Antimeny, | Instrument Detection Limit (IDL) | Every three- months ‘SW-846 6020 Paragraph 8.2
(ICP-MS) Arsenic, | Determination : - e
: . " Lead, | Internal Standards Monitor during every analysis Within + 20% of the original
Manganese | - : calibration solution
_ || Initial Calibration Daily initial calibration prior to.sample analysis | 90-110% recovery for each
{ (minimum 1 standard and-a blank) _ " | parameter
}: Calibration Verification | Before beginning a sample run, afier every 10 90:-110% recovery for each
1 (second source standard) samples and ‘at the end of the analysis sequence parameter
| Instrument Blank . Before beginning a sample run, after every 10 No analyte detected > LOQ
| (calibration blank) samples and at.the end of the analysis sequence
' Method Blank (preparation blank) One method blank for each group of 10 samples. ‘No analyte detected >LOQ
| Matrix Spike (MS) One MS for each- group of 10 samples. - 75-125%
{1 Duplicate Sample Analysis One duplicate for each group of 10 samples. RPD < 20%
| Laboratory Control Sample (LCS) One LCS for each group of 10 samples. 80-120%
| Serial Dilution One dilution test for-each group of 20 samples. Within + 10% of the original
1 _ determination
| ICP Interference Check Solutions | Perform at the beginning of an analytical run or 80-120%
| dCS-A and ICS-AB) once every 12 hours, whichever is more frequent. '
{ Post Digestion Spike SW-846 6020 Paragraph 8.6 -~ | 75-125%
[ ICP Interelement Correction Annually SW-846 6020 Paragraph 8.4
T Factors . .
_ | MS Tuning Sample: | Prior:to calibration and analysis 95-105%
SW-846 6010B | Iron, Soditim | Instrument Deétection Limit IDL) | Quarterly SOP GR-01-100, p. 30
(CP) - | Deteérminstior : -
{ Instrument Profile Run:before initial calibration | 701-130% from the reco‘rde’d
: . value
| Instrument Calibration Run before initial calibration r'>0.995
{ Initial Calibration Daily initial calibration prior to sample analysis | 90-110% recovery for each
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{ (minimum 1 standard and- a blank) ] . ‘parameter
| Calibration Verification Before beginning a sample run, after every 10 90-110% recovery for each .
1 (second source standard) samples and at the end of the analysis sequence parameter
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Meéthod Parameter QC Check Minimum Frequency Acceptance Criteria
Instrument Blank Before beginning a sample run, after every 10 No -analyte detected > LOQ
(calibration blarik) . .samples and at the end of the analysis sequence .
Method Blank (preparation blank) | One method blank for each group of 10 samples. | No analyte detected > LOQ
Matrix Spike (MS) One MS for each group of 20 samples. 75-125%
Duiplicate Sample Analysis One duplicate for each group-of 10 samples. RPD < 10%
Laboratory Control Sample:(LCS) | One LCS for each group of 10 samples. 90-110%
Serial Dilution : One dilution test for each group of 20 samples. Within + 10% of the: ongmal

' determination
ICP Interference Check Solutions | Perform.at the beginning of an analytical run or: | 80-120% spiked elements
(ICSA-1 and ICSA-2). once every 12 hours, whichever is more frequent. | + 2*LOQ unspiked elements
Contract Required Detection After initial calibration blank and before ICSA-1 | 80-120%
Limits (CRDL) | . - o
Laboratory Fortified Blank (LFB) | ‘One per sample batch. 75-125%
Post Digestion Spike One for each group.of 20 samples. 80-120%
ICP Interelement Correction Every six months ' 80-120%
Factors . : '
MCAWW 325.2 Chloride Initial Calibration Daily initial calibration prior to sample analysis | r* > 0.0990
. MCAWW 375.2 Sulfate (minimum 6 standards and a blank) .
Calibration Verification Before beginning a sample run, after every 10 85-115% recovery for each
second source standard) samples and at the end of the analysis sequence parameter

Instrument Blank Before beginning a sample run, after every 10 No analyte detected > LOQ
(calibration blank) samples and at the end of the analysis sequence -
Method Blank (preparation blank) | One method blank for each group of 10 samples. | No analyte detected > LOQ:
Matrix Spike (MS) | One MS for each group of 10 samples. _ 70% — 125%
Duplicate Sample Analysis One duplicate for each group of 10 samples. RPD <20%
Detection Limit Confirmation One per run ' 80-120%
Sample (CRL) :
Laboratory Control Sample (LCS) | One LCS for:each group of 10 samples, 1 85%-115%
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TABLE 9-1
SUMMARY OF DATA VALIDATION REQUIREMENTS
Method Parameter: QC Check Minimum Frequency Acceptance Criteria | Qualifier Requirements
6020A Antimony, | Instument Detection Every three months - SW-846 6020 1 Apply R to all results for specific analyte(s)
Arsenic, | Limit:(IDL) ' Paragraph 8.2 1 without a current IDL determination.
Lead, | Determination
Manganese | Internal Standards Monitor during every Within + 20% of the | Apply R to all results for specific analyte(s)
: analysis original calibration - not monitored for internal standards.
' . solution :
Initial Calibration Daily initial calibration | 90-110 %R for each | Apply R to all results for specific analyte(s)
| (minimum 1 standard prior to sample analysis parameter | for all samples associated with the calibration
" and a blank). ' if calibration not performed. If percent
| recovery (%R) is <90%, apply J/UJ. If %R is
| >110%, apply J. -If %R is <75% or >125%,
_ = apply R to all positive results, '
Calibration Verification | Before beginning a 90-110 %R for each Apply R to all results for specific analyte(s)
(second source standard) | sample run, after every 10 | parameter for all samples associated with the calibration
' samples and at the end of if calibration not performed. If %R is <90%,
the analysis sequence 1 apply J/UJ. If%R is >110%, apply J. If %R
is <75% or >125%, apply R to all positive
results.
| Instrument Blank Before beginning a - Not detected > LOQ- | Apply R to all results for all analytes for all
(calibration blank) sample run, after every 10- | samples without an associated calibration
: S samples and at the end of | blank. If sample concentration is <5 * blank
1 the analysis sequence 1 _ ' concentration, result will be qualified U.
| Method Blank Anilyze one method “Not detected > LOQ | Apply R to all results for specific analytes for
(preparation blank) blank for'each group of | | all samples without an associated method
10 samples. | blank. If sample concentration is <10 * blank
) concentration, result will be qualified U.
Matrix Spike (MS) Analyze one MS foreach | 75-125% | Professional judgement will be used to
. : group of 10 samples. | determine if associated sample data should be

| qualified when frequency is not met. If %R is
| <75%, apply J/UJ. If %R is >125%, apply ..
{ If%R is <30%,;.apply R to all results.
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Method Parameter QC Check Minimum Frequency Acceptance Criteria Qualifier Requirements
- | Duplicate Sample One duplicate sample for | If results >5XL.OQ, | Professional judgement will be used to
| Analysis each group of 20 samples. | RPD'<20% determine if associated sample data should be " -
I ' ' qualified when frequency is not met. .Apply.J | .
Ifresults <SX LOQ, | to all sample concentrations if acceptance '
] FL.0Q value criteria are not met.
| Laboratory Control One LCS for each group | 80 - 120% Professional judgement will be used to
- Sample (LCS) of 10 samples or each determine if associated sample data should be -

batch, whichever is more

frequent.

qualified when frequency is not met. If %R is |
<80%, apply J/UJ. If %R is >120%, apply J.
If %R is <50%, apply R to all results.

[ Serial Dilution

One dilution test for each

1 Within + 10% of the

Professional judgement will be used to

group of 20 samples. | original determination | determine if associated sample data should be -
' qualified when frequency is not met, Apply J
| to associated sample concentrations if
acceptance criteria are not met and sample
. _ . ) concentration is >50 * IDL.
ICP Interference Check - | At the beginning of an 1 80 - 120% Professional judgement will be used to
Solutions analytical run or once _ determine if associated sample data should be
| (ICS-A and ICS-AB) every 12 hours, whichever | qualified when frequency is not met, If %R is
is more frequent. | <80%, apply J/UJ. If %R is >120%, apply J.
: . | If %R is <50%, apply R to all results.
| Post Digestion Spike SW-846 6020 1 75-125% | Professional judgement will be used to. . .
: Paragraph 8.6 ' | determine if associated sample data should be
: | qualified when frequency is not met. If %R is
| <75%, apply J/UJ. If %R is >125%, apply J.
: | If%R is <30%, apply R to all results,
- MS Tuning Sample Prior to calibrationand | SW-846 6020 | Apply R to all results for all analytes for all
| -analysi§ | paragraph 5.8 | samples associated with the-MS tuning.
Holding Time NA " 180 days from sample | Apply J/UJ to-all samples analyzed after
| Specifications. collection to-analysis | holding time has elapsed. Professional

{ judgement will be used to determine if
| associated sample data should be rejected
when holding time is grossly exceeded.
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Refined M. .
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Section 9,
. Page 3 of 5
Method Parameter QC Check Minimum Frequency Acceptance Criteria Qualifier Requirements
Field Duplicate Analysis | 1 per 10 samples collected | If results >5*LOQ, Professional judgement will be used to
" - | RPD<25% determine if associated sample data should be
1 | qualified when frequency is not met. Apply J
| If results <5*LOQ, | to all sample concentrations if acceptance
1 £1.5*LOQ value | criteria are not met.
IDL Determination Every three months SW-846 6020 | Apply R to all results for specific analyte(s)
' Paragraph 8.2 _without a current IDL determination.
6010B Iron, Instument Detection Every three months ' SOP GR-01-100, p.30 | Apply R to all results for specific-analyte(s)
Sodium Limit (IDL) | _ without a current IDL determination.
' Determination ; ' | .
Internal Standards Monitor during every Within + 20% of the | Apply R to all results for specific analyte(s)
analysis original calibration " not monitored for internal standards. .
solution '
Initial Calibration Daily initial calibration 90-110 %R for each | Apply R to all results for specific analyte(s)
(minimum 1 standard | prior to sample analysis ~ | parameter * for all samples associated with the calibration
and a blank) ' : " if calibration not performed. If percent
recovery (%R) is <90%, apply J/UJ. f %R is
>110%, apply J. If %R is <75% or >125%,
_ _ apply R to all positive results,
Calibration Verification | Before beginning a 90-110 %R for each Apply R to all results for specific analyte(s)

(second source standard) -

sample run, after every 10

parameter

for all samples associated with the calibration

| samples and at the end of if calibration not performed. If %R is <90%,
| the analysis sequence apply J/UJ. If%R is >110%, apply J. If %R
' is <75% or >125%, apply R to all positive
: results.
Instrument Blank | Before beginning a Not detected > LOQ Apply R to all results for all ana]yta forall
(calibration blank) | sample run, after every 10 ' _ samples without an associated calibration
' | saples and 4t the end of blank. If sample concentration is <5 * blank
- the analysis sequence concentration, result will be qualified U..
Method Blank Analyze one method Not detected > LOQ Apply R to all results for specific analytes for
(preparation blank) blank for each group of ' _ all samples without an associated method
blank. If sample concentration is <10 * blank

10 samples.

concentration, result will -'be qualified U.
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Refined Mu. s _

Section 94
Page 4 of 5
Method Parameter QC Check Minimum.Frequency | .Acceptance Criteria " Qualifier Requirements
Matrix Spike (MS). Analyze one MS for each | 75 - 125% Professional judgement will be used to
: : group of 10 samples. ' determine if associated sample data should be
' qualified when frequency is not met. If %R is
<75%, apply J/UJ. If %R is>125%, apply J.
: : If %R is <30%, apply R to all results.
Duplicate Sample One duplicate:sample for | If results >5X LOQ, Professional judgement will be used to
Analysis each group of 20 samples. | RPD <20% determine if associated sample data should be
' ’ qualified when frequency is not met. ApplyJ
If results <X LOQ, to all sample concentrations if acceptance
. ' , +LOQ value . criteria are not met.
Laboratory Control One LCS for-each group | 80 - 120% Professional judgement will be used to
Sample (LCS) of 10 samples or each " determine if associated sample data should be
batch, whichever is more: qualified when frequency is not met. If %R is
frequent. <80%, apply J/UJ. If %R is >120%, apply J.
. If %R is <50%, apply R to all results,
Serial Dilution ‘One dilution test foreach | Within + 10% of the Professional judgement will be used to
group of 20 samples. original determination | determine if associated sample data should be
' qualified when frequency is not met. Apply J
to associated sample concentrations if
acceptance criteria are not met and sample
: concentration is >50 * IDL.
ICP Interference Check | At the beginning of an 80 - 120% | Professional judgement will be used to
Solutions analytical run or once determine if associated sample data should be
(ICSA-1 and ICSA-2) every 12 hours, whichever qualified when frequency is not met. If %R is
is more frequent. <80%, apply J/UJ. If %R is >120%, apply J.
: : If %R is <50%, apply R to all results. -
Post Digestion Spike | SW-846 6020 . 75-125% Professional judgement will be used to
Paragraph 8.6 determine if associated sample data should be
qualified when frequency is not met. If %R is
<75%, apply J/UI.. If %R is >125%, apply J. |
_ . B If %R is <30%, apply R to all results. '
Holding Time NA 180 days from sample | Apply J/UJ to all samples analyzed after
Specifications collection to analysis | holding time has elapsed. Professional

judgement will be used to determine if-
associated sample data should be rejected
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Section 9/
_ Page 5 of 5
Method Parameter QC Check Minimum Frequency Acceptance Criteria Qualifier Requirements :
Field Duplicate Analysis | 1 per 10 samples collected | If results >5*LOQ, Professional judgement will be used to
' ' RPD <25% | determine if associated sample data should be
. . qualified when frequency is not met. Apply J
If results <§*LOQ, to all sample.concentrations if acceptance:
+1.5*LOQ value criteria are not met.
IDL Determination Every three months SW-846 6020 Apply R to all results for specific analyte(s)
: Paragraph 8.2 without a current IDL determination. -
325.2 Chloride | Initial Calibration Daily initial calibration >0.0990 Apply R to all results for specific analyte(s)
375.2 Sulfate (minimum 1 standard prior to sample analysis for-all samples associated with the calibration
and a blank) . : if calibration not performed. If correlation

coefficient is < 0.0990, apply J/R.

Calfbrati’on Verification

Before beginning a

85-115%R for each

Apply R to all results for specific analyte(s)

(second source standard) | sample run, after every 10 | parameter for all samples-associated with the calibration
samples and. at the end of if calibration not performed. If %R is <90%,
the analysis sequence: apply J/UJ. If%R is >110%, apply J. If %R
1 is <75% or >125%, apply R to all positive:
results. .
Instrument Blank Before beginning a Not detected > LOQ | Apply R to all results for all analytes for all
(calibration blank) sample run, after every 10 samples without an associated calibration
samples and at the end of blank. If sample concentration is less than 5
the analysis sequence. times the blank concentration, result will be
qualified U.
Method Blank One method blank for Not detected > LOQ Apply R to all results for specific analytes for
(preparation blank) each group of 10 samples, - all samples without an associated method :
. blank. If sample concentration is <10 * blank -
] concentration, result will be qualified U.
MS One MS for each group of | 75 — 125% Professional judgement will be used to
10 samples. determine if'associated sample data should be |
qualified when frequency is not met. If %R is
<75%, apply J/UJ, If %R is >125%, apply J.
If %R is <30%, apply R to all results.
Duplicate Sample One duplicate for each If results >5*LOQ, Professional judgement will be used to
Analysis group of 20 samples. RPD <20% determine if associated sample data shouldbe | -
| | qualified when frequency is not met. ApplyJ |
If results <5*LOQ, . [ to all sample concentrations if acceptance:
+L0Q value criteria are not met.
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Parameter

QC Check

Minimum Frequency

Acceptance Criteria

Qualifier Requirements

Method

LCS

One LCS for each group
of 10 samples or each
batch, whichever is more
frequent.

85-115%

Professional judgement will be used to
determine if'associated sample data should be
qualified when frequency is not met. If %R is
<80%, apply J/UJ. If %R is >120%, apply J.
If %R is-<50%, apply R to all results.

1 Holding Time
| Specifications

NA

28 days from sample
collection to analysis

| Apply J/UJ to all samples analyzed after

holding time has elapsed. Professional
judgement will be used to determine if
associated sample data should be rejected
when holding time is grossly exceeded.

| Field Duplicate Analysis

1 per 10 ;amples collected

If results >5*LOQ,
RPD <25%

If results <5*LOQ,
+1.5 X LOQ value

- qualified when frequency is not met. ApplyJ

Professional judgement will be used to _
determine if associated sample data should be

to all sample concentrations if acceptance-
criteria are not met.
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" Refined Metals
Revision 1: August 2004
. Section 11.0

Page 1 of 1
_ “TABLE 11-1 -
. REFINED METALS SITE
PREVENTATIVE MAINENANCE PROCEDURES
' SCHE_DUL:E AND SPARE PARTS LIST
Instrument = Actnvnty - Frequency Spare Parts
| ICP-MS - | Change peristaltic tubmg Every 8 hours Tubing
- ‘Change gas and As needed Filters
instrument filters =~
Check to make sure the Daily Gases
| gas supply is sufficient : :
 for day’s activities
_ __| Clean nebulizer Daily
‘Hotplatess =~ | Monitor terhperature: | Daily R
| Ovens . - .Monitor temperature | Daily
] Refngerators | Monitor temperature Daily :
‘pHmeter . - | Calibrate with two Daily, throughout day pH buffers
standard solutions _ N IR
Replace electrodes | Asneeded | Electrodes
Conductivity Meters | Calibrate Daily - _
_ - Check batteries Daily - | Batteries _
Thermometer Check against calibrated | Yeéarly e P
o thermometer ' : ' :
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